R00 3 ‘ LONDON'S ROMAN FORUM 


A ARY SAE a GR Raa ellie SPEAR ARE es 








} } 


ee OF mich. 


DISCOVERY 


A Monthly Popular Journal of Knowledge 














Vol. VII. No. 76. APRIL. 1926 (Annual Subscription 12s.6d. Post Free). PRICE 1s. NET 





CONTENTS 


Editorial Notes 

The Forum of Roman London 

Ahikar and Aesop: meagan 
Coincidences es 

A Night on a Bird rar 

High Pressures and Catalysts in 
Modern Industry 

A Visit to the Excavations at 
Kish, Mesopotamia a 

The Larvae and Pupae of Mos- 
quitoes 

The Origin of the Great War ... 

The Month’s Wireless Develop- 
ments 

The Discovery as Club 


Book Reviews 

















a Daal -_ Se rr" 


A SHOVELMAN AT KISH. | Books Received 


~ Reminstsn 
£2:2:0 PORTABLE 


with order: The SOUNDEST and the MOST 
| The balancemay : COMPACT Portable Typewriter made 


| be paid by Il It has the Stendard keyboard one shift only for capitals, automatic ribbon 











monthly _instal- reverse, and is covered by our world-service guarantee. _It is so handy it can be QS Ai we / : 
| ments o fF Si carried and used anywhere. _It has the sturdiness of all Remington machines. 0 ITO) iC omplete in: 
<. WRITE FOR FULL PARTICULARS, “ D” SS OT gy i case it weighs } 
. O/ Sonly J] Ib. i 


CASH PRICE THE REMINGTON TYPEWRITER CO. LTD. ae j and stands } 
: 10:0 Head Office: 100 Gracechurch Street, London, E.C.3 <i :4 in. high. i 


_ And at 4 St. Paul's Churchyard, London, E.C.4, Branches in principal Provincial C. entres 









































ee —_ 
— ——$——$—_——> 
EE winieat . ao — 














tere eee 
ee - rete oe a ’ “ . = ; et eae : 3 == pie ee aati 























ii 


ADVERTISEMENTS 


ee - . - e -- 











ASTOUNDING 


MICROSCOPE OFFER 














ys 


BY, ay ‘, 


~— ry 


Instalments .accepted—59/- cash and 12 payments of £1 Ills. 2d. 


THE MOST MARVELLOUS: VALUE EVER OFFERED 
OF REPUTE. 


We have for disposal 35 ONLY, RESEARCH and BACTERIO- 
LOGICAL microscopes, by the well-known maker, KORISTKA, 
as illustrated—surplus stock. 
These microscopes are guaranteed to be optically perfect and 
quite new. The usual list price is £32 I0 0. We are 
disposing of these instruments at the ridiculously low figure of 
£19 19 0 each to clear. 
Prompt application must be made to avoid disappointment, as 
the whole of these microscopes are sure to be sold within a 
few days of the appearance of this announcement. 
The offer consists of a KORISTKA MICROSCOPE, as illustrated, 
fitted with double rack and pinion coarse and fine screw focus- 
ing adjustment, Abbé condenser, with Iris diaphragm, with screw 
underfitting, revolving stage, triple revolving nose-piece, ob- 
jectives, 3, 1, 4”, oil immersion, and 3 eye-pieces, complete in 
Lock-up carrying Case. 

Seven days’ approval against deposit. Send remittance 
at once to secure. 


IN A HIGH-GRADE MICROSCOPE BY A MAKER 
GUARANTEED OPTICALLY PERFECT. 





CITY SALE & EXCHANGE, LTD., 


81 ALDERSGATE, LONDON, E.C.1 














GET YOUR CAMERA AND ACCESSORIES AT 


“WESTMINSTER ” 


THE 


LOWEST PRICES 
HIGHEST QUALITY 


EXPERT SERVICE 





FRANCIS EDWARDS 


BOOKSELLER 


83a High Street, Marylebone, London, W.1 


! 








NEW BARGAIN LIST NOW 


Free and Post Free. 


READY FE ARLY Voyages and Travels, Books on India and the Far 


Fast, America and our Colonial Empire, Early Printed 





™ WESTMINSTER PHOTOGRAPHIC 


EXCHANGE, LIMITED. 


111, Oxferd St., W.1. 
119, Victoria St., S.W.1. 








EXAMINATIONS 


62, Piccadilly, W.1. 
LONDON. 
ESTAPLISHED CUARTER OF A CENTURY, 


Books, Books in fine and contemporary bindings, First 
Editions of Classic English Authors, Coloured Plate Books, 
Topography, etc. ; also Historical and Literary Manuscripts, 
Autograph Letters, and Engravings of historical interest. 


Catalogues are frequently issued and are sent post free. 
Write and state the subjects you are interested in. 
Special typed lists can be made on any subject. 





No. 473. INDIAN EMPIRE, PERSIA, TIBET, etc. 
No. 474. GENERAL LITERATURE. 

No. 475. OLD-TIME CARTOGRAPHY. 

No. 476. NEAR EAST. 


No. 477. AUTOGRAPH LETTERS, HISTORICAL DOCU- 
MENTS, MANUSCRIPTS AND ASSOCIATION 


BOOKS. 





Scientific, and School and Technical 


J. POOLE © 


104 


BOOKS BOUGHT. 


CO. | 
86 (2°), CHARING CROSS RD., LONDON, W.C.2 | or Autographs. | Valuations also made for probate. 


| No. 478. 18th CENTURY LITERATURE, 
| No, 479, ORNITHOLOGY 


EXECUTORS and others are reminded that Francis 
Edwards is always open to purchase for cash Complete 
Libraries or Small Collections of Books. Engravings, 





Telegrams: FINALITY, BAKER. LONDUN 














Tel.phone : MAYFAIR 803. 




















ev 
wl 
evi 
sul 
bu 
no’ 
at 
she 
inte 
pla 
qui 
has 
s| 
the 
only 
poe 
Save 
buil 
had 
con 
prev 
and 
the 
prec 
to r 
fact, 











DISCOVERY 


A Monthly Popular Journal of Knowledge 




















Vol. Vil. No. 76. APRIL, 1926. 


Trustees: Sir J. J. THomson, O.M., F.R.S., Sir F. G. 
KENYON, K.C.B., F.B.A., Pror. A. C. SEWARD, Se:D., F.R.S., 
PrRoF. R. S. Conway, Litt.D., F.B.A. 

Edited by JOHN BENN. 

Publishers: BENN BROTHERS, LTD. All communications 
respecting editorial matters to be addressed to the Editor ; 
all questions of advertisements and subscriptions to the Manager. 

Offices: 8 Bouverie Street, London, F.C.4. 

Telephone : City 9852 (6 lines). 

Telegrams: Benbrolish, Fleet. 

Annual Subscription, 12s. 6d. post free anywhere in the 
world. Single numbers, Is. net; postage 2d. 

Binding cases for Vol. VI, 1925, are now ready. Price 2s. 6d. 
net each ; postage, 6d. 


‘Badtosie | Notes. 


ONE of the most hopeful of present-day tendencies 
is observed in the growing interest everywhere taken 
in the life and institutions of the past. This is 
evidenced not only in the many village histories 
which are being compiled, it would be safe to say, in 
every county in England and have lately been the 
subject of an interesting correspondence in The Times, 
but also by the hundreds of play-reading societies 
now being formed all over the country, as a glance 
at the affiliation list of the British Drama League will 
show. Particularly noticeable, in this last sphere of 
interest, is the attention directed to the Elizabethan 
playwrights, a not unnatural consequence of the 
quickened regard for Shakespeare that the movement 
has inevitably produced. 

The widespread regret at the destruction by fire of 
the Shakespeare Memorial Theatre at Stratford was 
only lessened by the news that the collection of the 
poet’s writings and other valuable relics had been 
saved. The theatre with its adjoining tower was 
built in 1877, largely of wood, and once the flames 
had obtained a hold its destruction was a foregone 
conclusion. Attention was therefore confined to 
preventing the fire from spreading to the library 
and museum, an attempt that was successful, although 
the contents of these buildings were removed as a 
precautionary measure. No doubt steps will be taken 
to rebuild the theatre ; a number of schemes, in 
fact, have been already suggested. 


PRICE 1s. NET 


In the meanwhile an opportunity of helping another 
home of Shakespeare—the ‘‘ Old Vic ’’—is afforded 
by the Duke of Devonshire’s appeal to extend the 
work of that admirable institution to North London 
by acquiring Sadler’s Wells Theatre. Not only does the 
‘Old Vic ” do extraordinarily fine work in popularizing 
Shakespeare, but it is the only theatre that produces 
grand opera for nine months in every jyear. Twice 
in each week from September to May music lovers of 
the poorest class crowd the house to hear Mozart, 
Wagner, or Verdi, and “ if music be the food of love,”’ 
in the widest and most humanizing sense, here it 
plays on and on. Sadler’s Wells is the oldest house 
of entertainment in London, with the single exception 
of Drury Lane, and is most famous of all for its 
Shakespearian productions under Phelps. It is in 
the centre of a poor and populous district some half a 
mile due east of King’s Cross, and it could hardly 
therefore be better suited for the purpose in view ; 
but a very large sum is still required for the completion 
of the scheme, and donations may be sent to ITI9Q, 
Piccadilly. 

* * * * * 

Until comparatively recently few people had 
any knowledge at all of the first period of London’s 
greatness, its four centuries as a Roman _ town. 
The attention it is now attracting is further evidence 
of the healthy revival of the popular interest in history 
already referred to, and the fact that a book just 
published on ‘‘ Roman London” has been classed 
by leading bookshops as a “ best seller ’’ will bring joy 
to the hearts alike of historians and of archaeologists. 
In these circumstances it was not surprising that 
the purported discovery of the site of the Forum of 
Roman London, widely heralded in the Press, attracted 
considerable attention. Only some six months ago, 
however, Roman foundations unearthed on the same 
site were described in the newspapers as being very 
probably the remains of shops, as Major Gordon 
Home points out in the article that he contributes 
to this issue, and it is curious how short-lived is the 
public memory in these matters. As ruins of complete 
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fora discovered elsewhere indicate, it is_ unlikely 
that shops would have faced the open space of the 
chief forum of a Roman town, this almost invariably 
adjoining the basilica; and as the foundations of 
what is believed to have been the basilica of London 
had already been found under Leadenhall Market, in 
the opinion of this author it is exceedingly improbable 
that any forum could have existed on the site now 
attributed to it by a London daily journal. The 
problem is a most interesting one, and the task of the 
archaeologist is not made easier in a great city by 
the haphazard finds on which, in the absence of 
facilities for systematic excavation, he is almost 
entirely dependent for his evidence. 
* * * * *% 

Two new features are introduced with this issue. 
The one, a page of notes on wireless developments, 
was suggested recently by one of the Trustees ; while 
the other, “ The Dzuscovery Book Club,” originated 
from a similar scheme that is being conducted by an 
American contemporary. 

Good reason is certainly needed for adding to the 
literature of wireless, the rapid progress in the science 
and its widespread adoption as a hobby--often very 
superficially, it is true, but by many thousands of 
people— having inevitably created a multitude of 
papers devoted specifically to its interests. It is 
just for the reason that the reader who, without being 
a specialist, desires to keep abreast of the latest 
developments, finds it increasingly difficult to discern 
just what is novel, that it has been decided to publish 
a monthly review in Discovery. The tremendous 
potentiality of wireless as an educational force is 
obvious to those who have looked at the problem from 
every aspect. The possible disadvantage that it may 
deter a few from reading and study should be ade- 
quately compensated for by the thousands who, for 
the first time in history, have been afforded a link 
with the wider world and given the opportunity of 
hearing good music, lectures, and news. How this 
important iniluence may be used to the greatest 
advantage is now the subject of considerable discussion, 
accentuated by the recent report of the Government 
Committee on Broadcasting, but there can be no 
better guide as to the most suitable policy to be 
pursued than the experience that is every day being 
acquired by those engaged in this great new art. 
It has therefore been arranged with Mr. Edward 
Liveing, who was formerly editor of Discovery, and is 
now station director for the British Broadcasting Co. 
at Manchester, to contribute regularly on progress 
made in broadcasting from the educational standpoint. 
On the technical side, a monthly summary of develop- 


ments and discoveries has been undertaken by Major 
F.H. Masters,editorofourcontemporary The Electrician. 
*% * *% * * 

The Discovery Book Club is a departure of an 
entirely different character, but which is no less in 
keeping with the objects of the journal. There can 
be no question that books present a very real problem 
to the student and the serious reader. In the course 
of his work he is obliged to buy a _ particular new 
book, imperative at the time, but later of little or 
no use to him, and while on the one hand he must 
pay a sum that is often excessive, on the other scarcely 
ever is the outlay refunded. The Discovery Book 
Club-——details of which will be found on another page 
is an attempt to adjust this inconvenient state of 
affairs by bringing buyer and seller into closer contact. 
The scheme, it should be pointed out, is not intended 
to interfere with existing channels, but to supplement 
their scope, and by this means it is hoped that a 
supply more comprehensive than hitherto will become 
available. 

A departure of this sort must necessarily be in the 
nature of an experiment, and it is only by readers 
taking advantage of the scheme that it can in turn 
be of service to them. 

* + * * * 

Major Hugh Pollard, who for two years prior to 
this issue edited Discovery, rendered much valuable 
service to the journal. Undoubtedly the subjects 
in which he was chiefly interested were those with an 
element of adventure in them, whether this were 
found in revealing the marvels that the microscope 
had to show or of conjecturing the powers of some 
new and untried invention. Readers will remember 
with pleasure his own contributions on “ Apparatus 
Hunting,’’ ““ What the Bullet Tells,’ and a variety of 
other subjects, no less than his delight, reminiscent of 
Jules Verne, in outlining the possibilities of Professor 
Goddard’s Rocket to the Moon: “A fantastic realm 
of speculation opens. If we find that life can exist 
on the moon, what shall we bombard with -seeds ot 
terrestrial plants °? ani 

In his many experiences and adventures, which 
had ranged so far afield as Mexico, Major Pollard 
had acquired a specialized acquaintance with several 
unusual and interesting subjects, and he was described 
quite recently in the Press as the “ greatest living 
authority ’’ on firearms. At any rate, a book on this 
subject is shortly to be published over his signature, 
and if it meets with such praise as has been accorded 
to his ‘‘Sportsman’s Cookery Book ’’--which Sir 
Arthur Shipley reviews in this issue—he will have 
good reason to feel gratified. 
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The Forum of Roman London. 
By Gordon Home. 


Some weeks ago London newspapers announced that the site of the Forum of Roman London had been unearthed 
in Gracechurch Street. The author, whose books ‘“‘ Roman London”’ and ‘“‘ Roman York” are already 
weli known, discusses the question of its position and whether any portion of it has in fact been discovered. 


UNTIL comparatively recent years it was rare to find 
anyone who took the remotest interest in the first 
period of London’s greatness—the four centuries or 





THE FORUM AT TIMGAD (THAMUGADI), ALGERIA. 


more when the city ranked high among the secondary 
class of large Roman towns. 

In the middle of last century, when Roach Smith 
was giving most, if not all, of his spare time to the 
study of the archaeology of London in the Roman 
epoch, he frequently found himself against a solid 
wall of opposition when trying to induce the City 
Corporation to allow a little additional spadework 
when sewer-laying, or other excavation, brought 
important relics of the Roman period to light. Had 
there been the slightest sympathy shown towards 
archaeology by the authorities of the City when the 
triple statue of the Deae Matres (the Mother Goddesses) 
was discovered, it is just possible that the site of one of 
Londinium’s temples would have been discovered. 
However, the stony indifference of the City Fathers 
allowed the chance to pass. One cannot be surprised 
therefore, if in 1926, it is hardly possible to indicate 
with certainty more than one Roman building of any 
consequence within the defensive walls. 

There are very large numbers of Londoners who are 
only just discovering that their city occupied, during 
the first four or five centuries of this era, a place of 
importance among the great commercial centres of the 


Roman Empire. That the proud title of Augusta was 
conferred upon it in the fourth century is a fact that 
appears not to be taught in schools. The old impression 
that the “‘ ancient Britons ’’—a term which seems to 
suggest that the Celtic inhabitants of this island 
were all born old—were a savage race who coated 
themselves with blue paint and were merely more or 
less ruined, body and soul, by the coming of the 
Romans is not easy to destroy; and it is hard to 
implant the fact that when Britain was to some extent 
robbed of its regular army of defence, there was still 
in the country a well-governed and well-organized 
population capable of raising fresh armies which 
for generations held back the invading hosts from 
across the North Sea. 


Disjointed Information. 


However, the old misconceptions are beginning 
to be swept away, and a growing interest is being 
felt in the vestiges of the great period of civilization of 





A MILITARY FORUM AND PRAETORIUM AT LAMBESE 
(LAMBAESIS), ALGERIA. 


The praetorium is complete to the roof line and is in a marvellous state of 
preservation. 


which history has told us so little that we are sadly 
dependent upon the disjointed scraps of information 
which can be obtained through the labours of 
archaeologists. 
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PLAN OF THE LOMBARD STREET DISCOVERIES 
(‘pon this was constructed the story of the discovery of the Great Foru:m of Roman 


London. 


In London the archaeologist is almost invariably 
at a most serious disadvantage. The whole of the 
city beirg closely built upon, excavations only occur 
when sewer and drainage work is being carried out or 
when houses are rebuilt from their foundations. 
Beyond a clause in the builder’s contract to the eftect 
that he will hand over to the owners of the site any 
objects of value or interest which are turned up by the 
spades of the workmen when the new foundations are 
laid, there is no provision for, or indeed thought of, 
what might be discovered by the close examination of 
the various layers in which objects of the Roman age 
and, lower still, of prehistoric times are found. Any 
delay to allow for the examination of the stratification 
of the deposits would mean considerable expense 
for the contractor, and the archaeologist, who would 
watch as the men dig, has to obtain his information 
under the worst possible conditions and often at the 





risk of his life when the cranes lower their huge buckets 
upon the spot where he is standing, hurriedly trying 
to measure or take notes. 

As the result of these difficulties, and the former 
indifference shown to such Roman foundations which 
came to light, the plotting out of buildings of that 
period has made little progress, and the task of fixing 
the positions of the administrative buildings, of 
the fora, of the temples, the mint, public baths, amphi- 
theatre, and so on, is still impossible; at the most 
one can make suggestions as to what sites seem likely. 
When, therefore, in January last, Londoners and, 
indeed, newspaper readers all over the British Isles, 
read that the great forum of Roman London had 
been discovered in Lombard Street, there was a feeling 
that at last the veil was being rent and an important 
feature of the civic life of the city in classic times 
was exposed to twentieth-century eyes. 

Remains of Shops. | 

Owing to a most curious weakness of memory 
on the part of those who announced the news of the 
discovery in the press, foundations, which had come 
to light in September of last year and had been des- 
cribed in London newspapers as being very probably 
the remains of shops, were rediscovered and called 
‘The Great Forum of Roman London.” What has 
actually been brought to light is an interesting but 
very fragmentary little group of walls, the purpose of 
which can at present only be surmized. 

The site is on the northern corner of the Gracechurch 
Street end Lombard Street. At a depth of about 
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THE LOMBARD STREET DISCOVERIES IN RELATION TO THEIR ROMAN SURROUNDINGS. 


The plan shows the basilica site where Leadenhall Market now stands, 


and the probable area for the Great Forum to the south of it- 


The many indications of Roman buildings west of Gracechurch Street demonstrate the small likelihood of a forum being found in that 


particular 


area. 
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THE ROMAN FRONTAGE OF LOMBARD STREET. 
Conjectural appearance, from the foundations discovered 
in 1925. 


twelve feet and some five or six feet from the present 
building line of the existing thoroughfare were dis- 
covered, late in September, 1925, three separate 
footings of well-laid Roman bricks resting on a foun- 
dation of concrete which projected about six inches. 
The central mass had running back from it a short 
and incomplete length of brickwork a little less than 
two feet in thickness. It suggested a party wall. 
That to the west showed no indication of such a 
feature, and that to the east had been cut into through 
the driving of a well at a much later date, and it was 
therefore impossible to determine whether there had 
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THE FORUM AND ADJOINING BUILDINGS AT TIMGAD 
showing foundations of shops for comparison with those discovered in Lombard Street 
\.—The Forum. B.—The Basilica. C.—The Curia. D.—A small temple. 
'.—Latrines. 


been a party wall extending backwards at that point 
or not. The spaces between the masses of brickwork 
were both ten feet six inches in width. I examined 
the site and the bricks very carefully, took the necessary 
measurements, and made the plan included in my 
book ‘‘ Roman London,” which was then nearly 
completed. Having come to the conclusion that the 
only possible suggestion that one could make on such 
slight evidence, was that indications of shops or small 
workshops had been brought to light, I was not a little 
surprised, on returning to London from a short absence 
abroad, to hear that this self-same site had suddenly 
leapt to fame as the newly-discovered forum. 

On visiting the site again, I learnt that a further 
length of wall had been found in front, 7.e., to the 
south of the openings just described. This was 
discovered when the soil under the footway of Lombard 
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FORUM AND BASILICA AT KHEMISSA, ALGERIA. 


Ihe type of foundation recently discovered is well illustrated here. 


Street was dug into. The wall was found to be about 
four feet thick, and from its concrete foundation, the 
depth of which was not ascertained, it stood four feet 
six inches in height. The construction was in layers of 
ragstone, rubble and mortar between courses of three 
or, higher up, two bricks, laid with very wide joints. 


A Massive Wall. 


This massive wall ran the whole length of the front of 
the site being excavated, was not quite parallel with the 
‘shop fronts,’’ and disappeared into the undisturbed 
ground at either end, so that, until further excavation 
takes place, it is impossible to draw any conclusions 
from it. There is sufficient width between the brick 
bases and the solid wall for a narrow street, and there 
is thus nothing in this later discovery to remove the 
first impression I obtained, for the shops might have 
been on one side of a street facing the blank wall of a 
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large building. The presence of this wall, however, 
makes it impossible that the shops should have faced 
the open space of a forum unless for some—at present 
incomprehensible— reason it was built at a later date. 
If the plans of the fora at Timgad and Khemissa in 
Algeria be examined, it will be seen that everything 
resembling these foundations is faced only by a 
colonnade. 

Yet another piece of wall was found about the same 
time near the Lombard Street site. It was stumbled 
upon by the cutting of a trench in Gracechurch Street 
but, unfortunately, only very rough calculations of its 
dimensions, position, and distance from the other 
walls were made. It cannot therefore be said with 
any precision whether this piece of brickwork was 
actually in line with the party wall projecting north- 
wards from the central one of the three brick bases 
which have been described—another instance of how 
fresh opportunities for discovering the plans of the 
buildings of Londinium are lost. All which one can 
say is that it was approximately at the same distance 
from the nearest brickwork as that of the intervals 
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PLAN OF THE SUPPOSED BASILICA OF LONDON. 


If this building can eventually be proved to be the basilica, then the Great Forum 
would adjoin it to the north or south, t.e., right or left. 


between the others, and may therefore conceivably 


have been a part of the same range of buildings. 


The Civic Basilica. 


It was almost an invariable custom for the chief 


forum of a Roman town or city to adjoin the basilica, 


and as the foundations of what has every appearance 


of being the civic basilica; or place of public justice, 
of Londinium have been found under part of Leadenhall 


Market, the site of the forum should be looked for 


to the south of that structure. Now it is an interesting 
fact that, so far as I have seen records of Roman 
foundations discovered in London, there are no 
indications of any buildings between the basilica and 
Fenchurch Street, a space quite large enough for a 
forum and with extreme probability that which it 
occupied. If further discoveries eventually show 
this to be a correct surmise, then the foundations 
brought to light in September last may prove to be 
part of a small street of shops leading towards, and 
parallel with, the southern side of the chief forum. 
More than this it is at present impossible to say. 

It is exceedingly unlikely that any forum could have 
existed between Gracechurch Street and the Walbrook. 
That area was crossed by a stream, the name of which 
is preserved in Langbourne Ward, and, in addition, 
there have been found in this parallelogram more 
numerous indications of buildings and separate pieces 
of paving than are recorded in any other portion of the 
area within the confines of the Roman city. It ts 
therefore a matter for no little regret that a London 
daily newspaper should have lately published a large 
bird’s-eye view, purporting to give an impression of 
the appearance of the Roman city, in which the site 
of the forum was placed upon the particular area 
where there is least possibility of its having ever 
existed. Further than this, the longest side of the 
basilica almost invariably formed one side of the 
forum, and if placed west of Gracechurch Street this 
would not be possible. It is quite likely, indeed very 
probable, that Londinium possessed two or three fora. 
These lesser open spaces originated no doubt and were 
used mainly as markets, but such paved places of 
assembly for the purposes of buying and selling were 
of course often the scene of political discussions and 
civic harangues. News was certainly made _ public 
in them as in the great “‘ square’ of the city. It was 
under the Empire that two types of fora came into 
existence, 7.e., the Czrvilia or judicial forum and the 
Venalia, which was reserved for mercantile purposes. 
The boarium was the cattle market, the piscarium was 
the fish market, the vinarium was the wine market, 
and that for vegetables was the holitorium. Rome 
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herself possessed at least a cattle market, beside the 
Civil Forum, at an early period of her history. 


A Degenerate Innovation. 


Until the time of Caesar the Roman Forum possessed 
no basilica. During nearly seven hundred years the 
hardy Latin people had been content to endure the 
extremes of tem- 


by the foundations. The nave was 44 feet in width 
and, with the aisles, the structure measured IIo feet 
broad. Calculating on the usual proportions of 
Romano-British basilicas, the length would have 
been 440 feet, which is only about 50 feet shorter 
than St. Paul’s Cathedral. A close study of the 


various pieces of foundation walls which have been 
exposed near 


the western end 





perature and the 


of the _ basilica, 









rigours of Italian yy 
weather while Tea “| 
their affairs of » - 

justice were being fo ° 
deliberated upon. 


No doubt the 
older men of 
Kome looked 
upon the inno- 
vation with dis- 
like as a sign of 
the subtle deteri- 
oration of their 
countrymen. The 
word forum is 
derived from 


means ‘‘out of 
doors.”’ 

By the time 
that Britain was 
included in the 
boundaries of the 
Roman Empire, 
nearly a century 
had passed since 
Caesar had origi- 
nated the idea of 
the civic basilica 
adjoining the 
forum, and thus, 
| think, one is 
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\ been much less 
than 400 feet. 
This would deter- 
mine to some 
extent one of the 
dimensions of the 
forum—probably 
the lesser of the 
two, but local 
conditions would 
cause this to vary 
slightly, and if 
the slope of the 
site or other con- 
ditions had been 
against it the 
greatest width of 
the open space 
would have been 
east and west. It 
is also possible 
that the area was 
square and not 
oblong. 

If all rebuild- 






























on sure ground in 
picturing some 
form of hall of justice by the central open space of the 
Komano-British capital from the earliest years of its 
Komanization. That it was rebuilt more than once 
in the four centuries when London was a city of the 
oman Empire is very probable, for in the period 
when the city had attained its greatest wealth, apart 
from the question of inadequacy of dimensions, it is 
scarcely likely that the inhabitants would have 
tolerated a structure of inferior architectural merit. 
That the last basilica was on a great scale is shown 


PLAN OF ROMAN TOWN AT SILCHESTER (CALLEVA), SHOWING FORUM AND BASILICA 


ing which takes 
place in the 
future immediately to the south of Leadenhall 
Market be watched with extreme care, it may 
be that the next few years will give definite information 
as to the site of the historic forum. The most recent 
excavation in the area concerned produced no signs 
of Roman work and, as far as my inquiries went, I 
could trace no discoveries of any Roman _ objects. 
Such negative evidence is quite in favour of the 
theory that the great forum lay between Leadenhall 
Market and Fenchurch Street. 
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Ahikar and Aesop: Literary Coincidences. 
By W. R. Halliday, B.A., B.Litt. 
Rathbone Professor of Ancient History in the University of Liverpool. 
The discovery in Egypt of an Aramaic version of “‘ The Words of Ahikar”’ throws new light on their 
authorship and on the relation of eastern and western fables. Many coincidences between them may be due to 
their having a common origin. 


IN Discovery V, No. 54, June 1924, I briefly described 
the character of the Aramaic papyri which were 
discovered at Elephantine and the interesting hght 
which the documents throw upon the life of a Jewish 
community in Egypt in the fifth century B.c. I there 
mentioned, but reserved for future discussion, the 
most important of the literary texts, a sadly frag- 
mentary but apparently authentic version of The 
Words of Ahikar. The importance of this document, 
and the nature of the problems which it raises, I will 


now attempt briefly to indicate. 
Outline of the Story. 


Of the Story of Ahikay a number of versions in 
different languages have for some time been an object 
of study. The book falls into four sections. (1) The 
aged and childless Ahikar, who is vizier to Sennacherib, 
adopts his nephew and obtains the assent of his royal 
master to lay down the burden of office and put his 
nephew in his place; (2) The old man instructs the 
young successor and prepares him for his responsibilities 
by reciting a series of wise saws and proverbial sayings ; 
(3) The nephew proves ungrateful and treacherous 
and succeeds in persuading the king that Ahikar is 
plotting against him. Ahikar is condemned to death, 
but is secretly saved by his executioner to whom he 
had shown kindness in the day of his prosperity. 
Some time afterwards the king of Egypt sends an 
ultimatum to Sennacherib propounding a series of 
riddles which must be answered under threat of war. 
The king laments the loss of Ahikar’s wisdom in this 
emergency ; the kindly executioner reveals that the 
sage is still, in fact, alive; the old man is released 
from his captivity, triumphantly outwits the enemy 
and is restored to favour; (4) The whole story of the 
nephew's treachery is revealed and the villain is handed 
over to Ahikar for punishment. The wronged sage 
delivers himself of a series of maxims and _ fables 
which are directed to the topic of the righteous nemesis 
which ultimately attends wrong-doing. After listening 
to this recital the villain incontinently swells up 
and bursts asunder. Thus sections (1) and (3) form 
the story, which serves as a frame to (2) maxims of 
worldly wisdom and (4) fables to illustrate the wages of 
ngratitude and sin. 


The new version, upon the whole, triumphantly 
vindicates tradition, particularly as regards the story 
frame. It has, it is true, some rather disturbing 
variations. Thus section (2) is entirely omitted* and 
section (4), so far as one can be certain from its very 
fragmentary condition, appears to be a jumble of 
both kinds of maxim. Bold though the supposition 
may be, I am myself inclined to believe that our 
particular copy represents a degenerate version. In 
the analysis of books of this kind, literary forms which 
have become stereotyped are highly important clues. 
Now the combination of (1) and (2), independently 
of the Ahikar sequel, is a fixed form in Egyptian 
genomic literature, to which, indeed, the oldest extant 
literary document, The Proverbs of Ptah-hotep, con- 
forms. I am therefore inclined to believe that it is 
a rather an accidental dislocation in the particular 
copy, and not an essential difference in the prototype 
which has caused the omission of (2) in the Aramaic. 

The fragmentary state of the papyrus gives us no 
certain indication whether the riddles were in the 
Aramaic or not. I have little doubt that they were. 
This is not enly a familiar folktale motif but further 
parallels can be quoted from earlier Egyptian literature. 


Early References. 


Before the discovery of the Aramaic papyrus the 
earliest nxed date for the circulation of the Story 
of Ahitkar was provided by two references in the ‘Book 
of Tobit. It was then a matter of dispute among 
scholars as to whether our romance had been composed 
by a Jew or by a Greek, but it was very generally 
believed that, wherever it was put together, it was a 
relatively late compilation of the Hellenistic period. 
It is true that Clement of Alexandria stated that the 
Greek philosopher Democritus (born about 460 B.C.) 
was said to have translated the Story of Ahikar from 
a Babylonian monument, but this was discounted 
by the knowledge that the manufacture of apocryphal 
works and their ascription to well-known authors was 
not at all uncommon in Hellenistic times. 


* This is certain because one of the fragments shows the 
conclusion of (1) and the beginning of (3) on the same piece 


of papyrus. 
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Yet that an Aftkar written in Greek and ascribed to 
Democritus was once in circulation was not denied, 
for Clement is here confirmed in rather a curious way. 
In Lhe Book of Religions and Sects by Sharastani, 
who lived A.D. 1071-1153, several sayings of Democritus 
are quoted, which can with certainty be identified 
with passages in the Book of Ahikar. A more doubtful 
identification shows, if it is sound, that the Democritean 
Ahikar was in circulation in the time of Plutarch, 
i.e., In the second century A.D. But it was argued 
that since the book itself was a Hellenistic forgery, 
a Greek version of it could obviously not have been 
made by Democritus. 


The Problem of Authorship. 


It is evident that the discovery of the Aramaic 
text has altered the whole aspect. of the problem. 
Clearly if the Jews of Elephantine were reading a copy 
of the book in the fifth century B.c., Ahitkar cannot 
have been first invented two or three centuries later. 
[It is true that some scholars still maintain that though 
Ahikar may be older, the Greek Ajfzkar is still to be 
regarded as a_pseudo-Democritean forgery of the 
third century B.c. But if we put aside the prejudices 
which inevitably appear when old views have to be 
adjusted to a new piece of evidence, there is surely 
no a priort reason, now that we know the romance 
to have been in popular circulation in the fifth century 
B.c., why tradition may not be right and Democritus 
may not have really translazed a Babylonian original 
into Greek. In general, I am personally of opinion 
that Professor Burnet has taught us to be over-sceptical 
as to the extent of the debt of Ionian science to the 
East. In passing, two small points may be noticed. 
They cannot be said to prove anything, but they are, 
nevertheless, interesting. Democritus was said to have 
used a Babylonian source. Upon linguistic grounds 
the best opinion seems to regard the papyrus version 
as derived not from a Jewish but from a Mesopotamian 
original. Secondly, it is obvious that Democritus 
did not copy this long story from a pillar (ste/e), but it is 
interesting to put beside this allegation the discussion 
by Eduard Meyer of the “I romance”’ as he calls it, 
1.€., a Narrative cast into the form of autobiography, 
of which Afikar is a specimen. Meyer points out that 
this literary form is, in fact, very ancient and bears 
a direct relation to the monuments of royal and dis- 
tinguished personages in Egypt and the Ancient East 
upon which the great deeds of the hero are regularly 
narrated in the form of a personal statement. 

But what general interest, it may be asked, can 
there be in the question whether or not Democritus 
wrote a translation which has certainly been lost ? 
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To me the chief interest is that in this question the 
problems of Aesop and even the relation of eastern 
and western fables are involved. For there are 
coincidences between section (3) of Ahikar and the 
Life of Aesop and between some of the fables in section 
(4) and Aesop's lables. 

Now, in attempting to trace the priority of the 
invention of popular stories, for obvious reasons the 
only fixed dates from which we can work are those 
provided by literature. These dates, however, are 
not absolutely reliable. For instance, the earliest 
literary version of the Beth-Gelert-type of story is 
in the Greek writer Pausanias of the second century 
after Christ. This does not prove that the story 
was invented in the west and passed into the eastern 
literature of Buddhism from Pausanias, because the 
earliest eastern version, which we happen to possess, 
mav be derived from a succession of antecedent 
writings which have been lost, and these again may 
have rested upon a long oral tradition. Nevertheless, 
dates in literature provide us with the only fixed 
points which we have to work from. Actually the 
earliest text of the Jatakas or birth stories of Buddha 
is as late as the fifth century after Christ. Certain 
sculptures, however, show that some of the stories 
were stereotyped in substantially the same form two 
hundred years earlier. It is further argued that 
the practice of illustrating ethical precepts by means of 
anecdotes which purport to narrate experiences of the 
Buddha during his previous incarnations as an animal, 
is sO organic a characteristic of Buddhistic teaching 
that it probably goes back to Buddha himself, 7.e., to 
the fifth century B.c. The suggestion is further that 
the Buddha adapted to his use a pre-existing popular 
literary fo.m, just as Our Lord used parables. The 
remote antiquity of the Jatakas in fact rests only 
upon an hypothesis, though it is a reasonable hypo- 
thesis. Upon this again is ultimately based the view, 
which at present may be said to hold the field, that 
the type of beast-fable came to Europe from the 


ar East. 
Aesop’s Fables. 


Let us turn for a moment to Aesop's lables. They 
were very popular in the Greek world in the fifth 
century B.c., but though Socrates in prison con- 
templated turning Aesop’s Fables into verse, the 
first written collection was made by Demetrius of 
Phalerum at the end of the fourth century B.c. But 
this has been lost, and our own Aesop rests upon the 
editions of Phaedrus, first century after Christ, and 
Babrius, third century after Christ, while the Life, 
in the form in which we have it, is much later still 








126 DISCOVERY 


The Life, therefore, can be left out of account. There 
is some indication that a Life was at least in process 
of formation as early as Herodotus, but where there 
are similarities between our Life and Avzkar or other 
oriental stories, it is quite possible that the borrowing 
may have taken place at a relatively late date. The 
same explanation may hold for some of the fables 
and, it is possible, as Jacobs thought, that Phaedrus 
and Babrius, through Alexandria, may have drawn 
upon oriental storybooks and incorporated some of 
their contents. But that explanation will not cover 
all cases. For example, Aristophanes fortunately 
referred more than once to the fable of The Eagle 
and the Dungbeetle, which is also known to eastern 
storytellers. Clearly such early coincidences are more 
difficult to explain by direct contact, for which his- 
torically there seems but little opportunity. At the 
same time independent invention is surely unthinkable. 
Similar Versions. 

I have mentioned that there are coincidences between 
Aesop and the Book of Ahtkar, and Smend has noticed 
several examples where the Aesopic version appears 
to be a secondary form of that in Ahikar; unfor- 
tunately, none of them happen to be among the 
fragments which alone remain of the fables in the 
Aramaic papyrus. But luckily, I think it is possible to 
date one of the Aesopic versions as early as the first 
collected edition of the Fables. In Ahtkar a plant 
retorts to an animal which is eating its leaves “ Eat 
away, but when you are dead, my root will be used to 
tan your hide.’’ In Aesop the story has been adapted 
(and blunted) in order to fit in with a mistaken popular 
explanation of the Greek sacrificial usage of sacrificing 
goats to Dionysus the god of wine. Here the vine says, 
‘“ You may eat me down to the root, but I shall never- 
theless put forth fruit to provide the wine when you are 
sacrificed.”” Now Leonidas of Tarentum, who 
flourished about 270 B.c., turned this fable into an 
epigram. It is reasonable to suppose that he got it 
from Demetrius of Phalerum’s Aesop. If so, the 
Ahikar version, of which it is an adaptation, must 
be yet older. Thus the case for the authenticity of 
the Avikar of Democritus is strengthened, and we 
have a definite instance of a story from Ahikar being 
transferred into Greek probably at quite an early date.* 

Now Meyer has reminded us that the Aramaic 
Ahtkar is but a fragment of a lost literature, the 

*My own theory, which it would take too long to explain, 
is that the story was in a Greek Afhikar which was really trans- 
lated from a Mesopotamian original by Democritus. That 
probably Theophrastus, the pupil and successor of Aristotle, 
invented the Greek adaptation which was then incorporated 


by Demetrius in his Aesop. The hypothesis, in the nature of 
things rests only upon a series of probabilities. 


pupular secular literature of the ancient middle east. 
‘“ If we omit the scanty remains of the religious writings 
of the Parsees, of the whole literature of the ancient 
cast from the Indus westwards only those fragments 
of Israelite- Jewish writings, which have found a place 
in the canon of the Old Testament, have come down 
tv us through literary tradition.”’ If we add a few 
precious literary papyri to the list, the otherwise 
complete loss of the secular literature of Egypt and 
tiie middle East is a sad fact. May not the real 
explanation of some of the early literary coincidences 
between east and west lie here? May not both have 
borrowed from this common but now vanished source ? 
The means is provided by the creation of the Persian 
empire in the sixth century, a cultural unity, the 
fringes of which touched India on the one hand and 
Hellenism on the other. Is not this a more probable 
hypothesis than any which attempts to establish 
a direct contact? In Egypt Herodotus heard the 
story of The Robbers and the King’s Treasury ; before 
him the latest of the writers of the epic cycle, 
Eugammon (of Cyrene be it noted) had used a version 
of it. In the east it appears in the Jatakas and seems 
early to have passed with Buddhism from India 
into China and Tibet. But Egypt I suspect was its 
home, and from here eventually both * and west 
acquired it. 

This possibility that many coincidences are due to 
borrowing from a common source and not from each 
other is, of course, at present a pure guess, but | 
believe that it is one that it may be fruitful to follow 
up. It cannot even be said to be probable until 
a great deal of detailed work upon particular stories 
has been done. Perhaps a forturs’” '“scovery of 
some further papyrus may yet confirni us disprove it. 
But for the present it seems to me as probable as any 
other solution of the problem, and ~~ such to merit 
critical examination. 








INSECTICIDES DROPPED BY AE”?OPLANE. 
OveER the cotton fields of the United States aeroplanes 
are being used for dropping disinfectant dusts to 
combat the insect pests that are “structive to 
this most important crop. According .o the annual 
report of the U.S. Bureau of Entomology, of the 
Department of Agriculture, 50,000 acres of cotton were 
dusted in this way with calcium arsenate during 1925. 
Results were so successful that this area will be con- 
siderably extended during 1926. Great progress has 
been made in the development of special aeroplanes 
for this purpose, and their further improvement will 
doubtless result fiom large-scale experiments that 
will shortly be undertaken. 
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st. | 
gs A Night on a Bird Island. 
= By Eleznor Shiffner. 
fn An insight into the habits of animals can best be ovtained by watching them in their natural surroundings. 
The author describes some interesting observations of sea-birds made during a night spent on an island off 
sian the “Atlantic coast. 
WwW 
se 
nd QUITE one of the most enjoyable nights I ever spent during the afternoon, which was certainly not because 
a] was on a small island, which one could walk rou1.1 _ of us, as we had put up our tents some way from the 
es in about two minutes, right out in the Atlantic with nest and were in them ail the afternoon. About 
ve nobody on it except my friend and myself, the only six o’clock we came out of the tents and went to 
? other inhabitants being the greater black-backed look to see if any of the three had hatched, and found 
an gulls, which breed here in large quantities, a few one youngster had only just come out as it was still 
he razorbills, a pair of oyster-catchers, and some shags or wet. As the bird had not been sitting on the eggs, 
nd green cormorants. We had had to wait our oppor- the heat of the sun must have hatched it. On going 
sle tunity, as if it is at all rough it is dangerous for a boat past again in about an hour’s time it had left the nest, 
sh to get near the island, let and was evidently hiding 
he alone the impossibility of ne aaa )=—e among the rocks. I knew 
re landing. E they left very early, but 
le, Porpoises. 3 a I had not thought it was 
on * quite as soon as that. 
- We took enough food » These birds very often 
lia and water to last several s lay in the same nest, or so- 
ts days in case. we were called nest, which consists 
st storm-boune Ve landed only of a hole scooped 
about 2 fF Jd after out, usually with some 
to | getting our belongings limpet shells round it. | 
ch (hiding tents, food, know a pair which have 
I cameras, etc.), to the top laid in the same nest for 
wy of the rocks, we sat down twelve years; whether 
til to rest and cool. While they are the same birds 
7 doing this a ‘“‘ school ’’ of I cannot say, but there 
of about eight no~r~ “ses went has always been a_ nest 
. past, follown., . ch other in exactly the same spot. 
ry along in single file, a A Youngster. 
it raising themseives up and _ AN OYSTER-CATCHER ON ITS NEST. | 
down in the water in a ne eT ee ny Tee meee eee See One very cold dull day 
their charac... .stic way. After seeing them out I was watching a pair of these birds, which from the 
in the open se one can but feel exceedingly sorry way they were trying to entice me away evidently 
on for them when caught and kept in confinement, had young ones close by. One came flying straight 
bn as was done recently in the Brighton Aquarium. at me, just rising so as to pass over my head; this 
rm The poor anim~' tore round and round in a tank; it continued to do as long as I sat there; the other 
bail | read with re .ci of its death and release from its one first flew away, then returned and sat on the 
hoe misery, as it must have longed for the vast expanse sand for a minute, then off she would go again. 
“~ of the sea. On investigation we found most of the After a while I went to look where she kept sitting, 
= young gulls had hatched, only a very few nests con- and presently found a youngster. I then fetched my 
“" taining eggs being left. All the youngsters at that camera, which was only a little way off, but on 
as time of the day were in hiding among the rocks or returning there was no sign of the little one, but after 
= in the crevices. hunting all about at last I “ran it to ground ”” with 
il] The oyster-catchers had a nest, which we soon another one in a piece of sea-weed ; they would never 
- found, with all three eggs chipped It was a very’ have been seen if we had not known they were there 
hot sunny day, and neither bird came near the nest and hunted for them. 
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About 6.30 the young gulls began to come out from autumn they are to be found on small rocky islands 
among the rocks and roam about, and the parents’ with their young ones, and if they are intercepted 
flew down to feed them. One thing I noticed par- they will dash at the intruder and he will soon be 
ticularly was that both birds always came to do this; upset if he is not very quick in getting out of the way. 
one would regurgitate the food, while the other kept There was a fearful row between two gulls. I could 
guard. When the young ones had eaten as much _ not make out what it was about, but they flew at each 
as they wanted, the old bird would reswallow the other, and then two more joined in and there was a 
remainder. I caught one fairly large young one inorder regular battle; one managed to get an enemy by 
to photograph it, and in its fright it brought up its the beak and towed it about till it succeeded in getting 
recent meal, which consisted of a herring minus a head loose; then two of them departed, leaving the remaining 
which had evidently been digested away, and I should’ ones the conquerors. I saw one bird flying about 
think had been caught about two hours previously. with a long piece of flesh hanging down from its 
, throat, which had evidently been torn during a row, 
Fierce Gulls. "ail 
and it had healed up leaving the torn bit hanging. 
We used to keep two of these birds which we brought It was perfectly lovely sitting under a rock about 
up from the nest, and once after they had been fed eleven o’clock at night with the light from the full 
about a couple of hours moon shining and gleam- \ 
one brought up __ the “= + ing on the slowly rising r 
herring and it was minus and falling sea, with not a r 
a head and the flesh was sound to be heard but the S 
falling off the bone where lap of the water against ry 
touched : in fact, it was in the rocks, and the plain- t 
about the same condition tive cries of the gulls as Vv 
as the one brought up they kept flying back- u 
by the young one. We wards and forwards 0) 
kept these birds for ten making a kind of swishing ce 
years, but then, I am noise with their wings and 07 
sorry to say, we had to looking like large black nl 
have them destroyed as and white bats. Now as 
one became so frightfully and again a seal would ut 
fierce and bad tempered, utter its kind of bark. ar 
that directly we went into A faint spray kept flying we 
the garden it would go in my face, as it was go 
for us, and unless we then high tide, and it 
were “‘armed”’ with a made one wonder what tw 
broom to keep it off, it ae. eet. it would be like to be Ey 
; YOUNG GREATER BLACK-BACKED GULL, 
meant a bleeding ankle about the size of the one that was eaten. standing there during a see 
or hand. They have a tremendously strong beak with great gale. I have often watched the waves an 
a sort of rough edge inside, which acts as a kind of dashing against the island and the spray in a great cal 
saw. It really was very amusing to watch it trying white mass flying right over it. Looking at a dead pit 
to catch us, and it used to stand and listen to see calm sea one can hardly realize that in a very short roc 
which way we had gone and then tear to the end of time it can become a mass of high rolling waves, eas 
the path to “ head us off.” hurling themselves against these rocks, and doing all 
About 7.30, on the island, at our supper, we watched the damage that is done in a gale. 
two seals, which kept on bobbing up their heads , , ( 
and having a cae look round 7 he one came oe ep eens. up 
up with a fish in its mouth, which it first ripped open In the distance I could see the revolving light from wo\ 
and then swallowed. After a while they went farther the Bishop Lighthouse warning off the vessels. I cer- I m 
off, and we could just see their heads appearing in tainly should not like to be in it during a gale, and in ; 
the distance, till finally they disappeared altogether. [ am sure the men who were there during the winter sea 
These seals are often to be seen lying on a rock of 1924 and 1925 will never forget it. It is 60 ft. high, deli, 
sunning themselves, and our boatmen told me they and it rocks tremendously during a gale. Sitting like sper 
had seen four doing this only that morning. In the a sentry on a high rock silhouetted against the sky slig] 
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GREATER BLACK-BACKED GULLS ALIGHTING ON THE ROCKS 
was a shag ; evidently its mate was sitting on her 
nest among the rocks. A couple of young gulls 
ran close by me evidently going on a midnight excur- 
sion. As it was getting late I thought I would turn 
in, but did not anticipate a very good night, as my 
tent was only about 4 ft. square, and the ground was 
very hard, although I had tried to soften it by pulling 
up a few large clumps of sea pinks, which grew thickly 
on a small piece of the island. Even if I had had a 
comfortable bed I certainly should not have slept 
owing to the gulls which kept flying about the whole 
night. The whole lot would settle among the rocks 
as though they were going to sleep, when one would 
utter a loud cry and off they would go flying round 
and round making a tremendous noise, then they 
would settle again ; another cry, and away they would 
go ; this they continued to do the whole night. 

The only time they were at all quiet was between 
two and three, when they did settle for a little while. 
Even the young ones seemed full of activity, as I could 
see them through my look-out holes moving about, 
and hear the old ones uttering their peculiar cry, 
calling them to come and be fed. I seemed to have 
pitched my tent close to one of the gulls’ favourite 
rocks as it kept returning to it. It was so close I could 
easily have touched it. 


Magnificent Wings. 


One time I had just dozed off, but was soon wakened 
up again by the bird uttering a loud “ wow, wow, 
wow ” close to my ear. When it was light enough 
I managed to get a photograph of it. As the sun rose 
in all its gorgeous beauty, shining on the patch of 
sea pinks, making a lovely patch which would have 
delighted any artist, it made one realize that at home we 
spend the best part of the day in bed. There was a 
slight mist over the sea and island, but the sun soon 


, 


dispersed it. After we had made ourselves a cup of 
tea we returned to our tents to take photographs. 
I longed for four cameras, as there were interesting 
things at every side of the tent. These great 
birds flying down on to the rocks, with their magnificent 
wings stretched full out—measuring about 6 ft. from 
the tip of one wing to the other—made a lovely picture. 


A Bird Murder. 


In another place the parents were walking about 
accompanied by their young ones. One bird would 
bow its head and then raise it and utter a loud call, 
which would be repeated by many others, till the 
whole island rang with their cries. There was one 
thing which rather marred the beauty of the morning. 
I heard a loud squeaking, and looking out I found an 
old bird had caught a young one and was evidently 
trying to kill it, so I frightened it away and the little 
one crept into a crevice of a rock. Some time after 
I looked in that direction again and found the old 
brute had returned and caught the poor little wretch 
again, and was slowly eating it alive by picking pieces 
out of its back, so I went to rescue it again but found 
its head covered with blood and a large hole in its 
back, so I quickly put it out of its misery. I think 
one had been devoured in the same way the evening 
before, as I came across an old bird which had just 
finished eating something, and its beak was covered 
with blood. 

A great number of the young ones must be killed 
like this, as I have often seen them being hunted 
by a big bird, but they managed to escape among the 
rocks. Once I saw two birds fighting over something 
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in the air, and a young one was dropped; one was 
evidently flying away with it and the parent had come 
to the rescue. The little thing was so badly hurt 
that I killed it. They also destroy a lot of puffins ; 
they are often to be seen sitting at the mouth of 
their nesting holes and catching them as they come 
out. These birds make use of disused rabbit holes 
to lay their eggs in, or where it is soft enough they 
bore their own holes. 

On one of the islands where the puffins breed in 
large quantities there is a particular rock which is 
evidently a favourite spot for devouring these unfor- 
tunate birds, as there are many heads and bones 
lying about at the foot of it. 

Another species of bird which they destroy in the 
same way is the Manx shearwater, which come on 
to the land during the breeding season which is 
during May and June; they have their nests also 
in holes in the ground. 
They come out at night 
about ten o’clock and fly 
about making a= great 
noise. They lay only 
one egg, like the puffin, 
and the young ones remain 
in the nest about nine 
weeks before flying. They 
are only fed at night. 
When the breeding season 
is over they all go out to 
sea again where they 
remain till the next breed- 
ing season. 

A great number of 
young gulls do not survive 
their childhood, as besides those destroyed by the 
other gulls a great many seem to get drowned. During 
a few hours we saw evidence of this when there was a 
bit of a swell around the rocks, and a young one 
was being overpowered by the wash and would soon 
drowned if we had not rescued it and 
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have been 
brought it out of danger, and laid it on a rock in the 
sun to dry ; soon one of its parents came and enticed 
it away. 

Balance of Nature. 

Another one which we rescued in the same way 
urned straight round and deliberately walked back 
nto the sea, where a short time after we found its 
dead body. It apparently meant to commit suicide ! 
[ suppose this mortality is a “ ba‘ance of nature,” 
as otherwise they would become too numerous. 

I was very much amused at watching a gull having 
its conceit taken out of it; it placed itself on the 
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RAZORBILLS. 


highest pinnacle of a rock and drove every other 
bird away who settled anywhere near it. At last 
one got “‘fed up”’ at this treatment, so it took to 
flying overhead and swooping down, just missing 
the tyrant’s head and making it duck; finally his 
highness was forced to take a lower seat. 

Presently there was a tremendous excitement among 
the birds and a great uproar, one of them having 
caught a carrier pigeon, which it dropped on seeing 
me. The pigeon had a ring on its leg. I am sure these 
gulls are answerable for many a lost pigeon. 

Habits of the Shag. 

While walking about the island I came across an 
infuriated shag, which put its feathers up and opened 
its great mouth, shook its head and hissed at me. 
I tried to take a photograph of it, but directly I put 
the camera down it came tearing across the rock at 
me and got so close to me I could not takeit. Later 
on I looked to see what 
had upset it to such an 
extent that it knew no 
fear, and found a young 
one dead in its nest. 

Shags are tremendous 
divers, going down to 
a great depth, so no fish 
is safe from them. One 
was engaged in fishing that 
day close to our island ; it 
) kept diving down and re- 
| maining below for nearly 

* . a minute before coming up 
- again many yards away ; 

this it continued to do for 

some time several times 
bringing up a good-sized plaice, which it would twist 
round in its beak till it arranged it so it could swallow it 
head first. They have wonderfully expanding throats to 
enable them to swallow such large fish. It is small 
wonder the fishermen hate them, as they destroy 
such vast quantities of fish. 

Under a rock there was a razorbill sitting on its 
solitary egg. These birds make no pretensions of a 
nest, simply laying the egg on a bare rock. It is 
very interesting to watch them flying about under 
the water, as they are able to use their wings quite 
as well there as in the air; they dart along, then 
come up for a second and then down and off again. 
One continued doing this for quite twenty minutes. 

On looking out to sea I saw our boat coming to 
fetch us, so we reluctantly packed up our things and 
left, wishing very much we could have stayed another 


night. 
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| High Pressures and Catalysts in Modern Industry. 


By A. C. Hopper. 


The synthetic production of liquid fuels has lately attracted considerable attention, but this great step forward 
im augmenting natural resources would not have been possible without the remarkable progress achieved in the 
use of high pressures and catalysts. 


DURING recent years there has been a_ growing 
tendency to conduct chemical processes on an 
industrial scale under pressures which would have 
been regarded as hopelessly impracticable even twenty 
years ago. This working at high pressures is the 
most notable feature of modern commercial chemistry 
with the exception of the almost universal use of 
catalysts, which were first successfully applied to 
commercial work by R. Knietsch in Igor in the 
‘Contact Process ’’ for the manufacture of sulphuric 
acid, and came into prominence with the masterly 
researches of Sabatier and Senderens. Nevertheless, 
they could have hardly have attained their present 
pre-eminence but for the rapid strides made in 
compressed-gas engineering. 


The Stimulus of War. 


The late war gave a great stimulus to the application 
of these two agents on the vast scale existing to-day, 
through the colossal demand it created for nitrogen 
compounds to be used in the manufacture of 
explosives, and incidentally dyes and _ fertilizers ; 
and the unprecedented expansion of motor transit 
on land, on and under the sea, and in the air, which it 
helped to create, and which led to a consumption of 
light liquid fuels far in excess of the supplies directly 
obtainable from natural sources. Some idea of the 
magnitude of these two industries may be gained 
from the fact that 210,000 metric tons ot atmospheric 
nitrogen were converted into ammonia compounds 
by the Haber process in Germany alone during the 
year ended 31st March, 1924, whilst 2,000,000 gallons 
of gasoline are daily produced in the United States 
and Canada by the “ cracking ’”’ of heavier petroleum 
oils. 

The benefits of employing catalytic agents under 
enormous pressures are well illustrated by the processes 
now in use for the fixation of atmospheric nitrogen and 
the manufacture of artificial liquid fuels, and it is 
interesting to trace in them the application of the 
generalization or “ law ’’ connecting chemical changes 
with applied pressure, which constitutes a_ special 
case of the theorem of Le Chatelier, and is sometimes 


referred to as ‘‘ Robin’s law.’’ 


Findlay in “The Phase Rule” enunciates_ the 
theorem thus : 


‘When the pressure on a system in equilibrium 1s 
increased, that reaction takes place which is accom- 
panied by a diminution of volume; and when the 
pressure is diminished, that reaction ensues which is 
accompanied by an increase in volume.” 


The Claude and Haber Processes. 


Claude’s recent modification of the Haber process 
forms an excellent example of the correctness of 
this law, and it is interesting to compare and contrast 
the results obtained by him with those of the original 
German method as carried on by the Badische Anilin 
und Soda Fabrik. In both German and American 
practice the tendency has been to operate with the 
lowest possible pressures, and these have never 
exceeded 300 atmospheres, whereas in france, Claude 
(Societe |’Air Liquide) patents the use of pressures 
of 500 to 2,000 atmospheres and upwards. Apart 
from the fact that the plant required for a given 
output is very much smaller when such high pressures 
are used, Claude points out (Brit. Pat. 130,086) that 
working under these conditions the heat generated by 
the reaction is sufficient to raise the incoming gases to 
the reaction temperature, which thus proceeds con- 
tinuously without the application of external heat, 
and is also self-regulating to the extent that, should 
the temperature rise too high, the reaction ceases, 
thus automatically lowering it again. The economy 
thus effected in fuel consumption is rendered possible 
by the greater speed of reaction at the higher density, 
whereby it is claimed that 5,000-6,700 grams of 
ammonia are formed per hour per. litre of catalyst 
space at 1,000 atmospheres, as against 350-400 grams 
at 200 atmospheres. The ammonia is readily separated 
in the liguid form by merely cooling externally with 
water, as after a single passage over the catalyst 
the partial pressure of the ammonia in the mixture 
is far above the vapour pressure of liquid ammonia at 
ordinary temperatures (7 to 8 atmospheres), thus 
eliminating the need for injecting high-pressure water as 
in the German method of working. These advantages 
more than compensate for the extra power used in 








compression from 200 to 1,000 atmospheres. Since 
this increases logarithmically the ratio of power 
consumption is only approximately as 2.3 is to 3. 
A further advantage claimed for the Claude process 
is that a robust and inexpensive iron-cobalt catalyst, 
which is not readily affected by “ poisons ’’ may be 
used in lieu of the rare metal oxides used by the 
Germans. 

Thus the Claude process very clearly demonstrates 
on a large scale that raising the pressure favours 
the system formed with a decrease in volume. Take, 
lor instance, the case of [ranz Fischer’s products 
‘synthol’’ and “synthin”’ formed by the direct 
combination of the hydrogen and carbon monoxide in 
‘water gas’ under pressure. Early attempts to 
combine these gases by catalysis were all doomed to 
failure owing to the fact that the pressures employed 
were insufficient to prevent the decomposition of the 
product formed. Here again “ Robin’s law ” suggests 
that increased pressure will favour the formation of 
methyl alcohol, and this has actually proved to be the 
case, the process now being worked on a commercial 
scale by the Badische Anilin und Soda Fabrik (Brit. 
Pat. 229,714), using as catalyst weak basic oxides 
such as zinc oxide. 


Changing the Catalyst. 


By a change of catalyst Fischer has made the 
reaction take a somewhat different course in an 
endeavour to get as a main product a_ substance 
suitable for direct use as a light fuel for internal 
combustion engines. Using iron oxide and _ strong 
alkali under 150 atmospheres and at 4o00-420°C. he 
got a mixture of alcohols, ketones and aldehydes 
containing up to g carbon atoms (Ind. and Eng. 
Chem., vol. XVII, p. 574, June, 1925), instead of 
the hydrocarbons he hoped to obtain. The formation 
of the higher homologues he ascribes to alternate 
reduction with hydrogen and combination’ with 
carbon monoxide to form a compound containing 
more carbon. 

This “ alternate action 
monoxide would seem to be a direct consequence of the 
law of partial pressures. In the very first reaction 
twice as much hydrogen as carbon monoxide disappears 
trom the system, and therefore the partial pressure of 


of hydrogen and carbon 


the carbon monoxide becomes relatively greater, 
thus favouring a reaction in which it participates 
in preference to one involving a still further lowering of 
the hydrogen partial pressure. The way in which 
influence of pressure acts in determining the course 
of a reaction is again seen in the conversion of synthol 
into synthin, as Fischer calls the petroleum-like 
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liquid, consisting of about equal parts of saturated 
and unsaturated hydrocarbons, resulting from heating 
synthol alone in a steel autoclave to about 400°C. 
When heated at ordinary pressures it is completely 
converted into gases. Fischer makes no mention 
of what products are formed when synthol is heated 
with catalysts or under an initial pressure of either 
hydrogen or of the gases evolved in its own decom- 
position ; but, if the theory of Burton’s petroleum 
‘cracking ’’ process is sound, the use of the latter 
should reduce the losses due to gas formation, and 
the presence of hydrogen and catalyst ought to 
minimise the production of unsaturated compounds. 
Mersereau’s statement (U.S. Pat. 1,282,996), that 
high pressures are unfavourable to the formation of 
di-olefines further emphasizes the desirability of using 
greater initial pressures in the conversion of synthol 
to synthin, to get a maximum yield of saturated 


liquid hydrocarbons. 
Controlling Temperature and Pressure. 


Numerous examples occur in the literature of 
systems in which the reaction temperature is more 
or less fixed, but where variations in the pressure 
profoundly modify both the nature and proportions of 
the various products. The yield of any desired 
substance may frequently be greatly improved by 
maintaining the pressure until after cooling to the 
ordinary temperature, or by keeping both temperature 
and pressure constant till the system has attained 
equilibrium. Thus in the Badische process for making 
methanol from water-gas (Brit. Pat. 229,714), the 
gases are cooled in towers and the methanol removed 
as completely as possible before the pressure is released, 
and in the “‘ Tube and Tank” “ cracking ” process 
the hydrocarbons pass from the cracking tubes at 
400-600°C. to ‘a vessel or container well-insulated 
to prevent loss of heat, in which container the heated 
hydrocarbon materials undergo further reaction with 
establishment of certain conditions which could 
not be satisfactorily secured in the decomposing 
tubes”’ (U.S. Pat. 1,415,232, Ellis). In this way 
di-enes and tri-enes, di- and tri-olefines are rearranged 
into more stable products and the resulting gasoline 
is improved. 

Very high pressures (500 to 750 atmospheres), are 
employed by Dr. Roy Cross, who conducts cracking 
operations in the liquid phase, maintaining that 
vapour phase cracking is fundamentally wrong in 
principle. Complete data as to the molecular volumes 
of all the various possible breakdown products of 
heavy petroleum are not available, and as Leslie 
points out (‘‘ Motor Fuels,” p. 320), “the effect of 
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pressure on the thermal reactions of hydrocarbons is less 
clearly understood than the effect of changing any of 
the other conditions,’ as in no published work is it 
possible to separate the results derived from changes 
of pressure from those due to the “ time-factor.”’ 
As the system is not in equilibrium the time-factor 
must play a very important part. Nevertheless, it 
seems to be a well-established fact that the effect 
of increased pressure on the cracking of petroleum 
oils by heat is to cause “ scission ’’’ of the long-chain 
hydrocarbons more centrally, thus favouring the 
production of light liquids instead of breaking the 
chain near one end with consequent splitting off of 


gaseous hydrocarbons. 
Oil from Coal. 


Another field in which pressure plays a_ very 
important part in modifying the resulting products 
is in the conversion of coal into oil by heating under 
pressure of hydrogen in the presence of a phenolic 
body by the process of Dr. Bergius. The substances 
thus obtained are of a completely different character 
from those produced in ordinary carbonization pro- 
cesses, and the pressures employed are from I00 to 
200 atmospheres at a temperature of 400-420°C. 
Thus Waterman and Perquin (‘‘ Berginization of 
Dutch Emma Coal”: Journal Inst. Petr. Tech., vol. 11, 
p. 374, August, 1925), found that with hydrogen 
pressures of 110 kg./cm? in the presence of meta-cresol, 
as much as 40 per cent of the coal used was converted 
into gasoline and kerosene with absorption of hydrogen 
up to 7.9 per cent by weight of the coal taken, whereas 
analogous coal yielded only 3 per cent of tar, and less 
than I per cent benzene hydrocarbons on low-tem- 
perature carbonization. Shatwell and Graham (Fel, 
IV, 25), also obtained substantial yields of liquid 
products, and Shatwell and Bowen (fuel, IV, p. 254), 
in treating Arley coal by Bergius’s process under 127 
atmospheres maximum pressure obtained 67.6 per 
cent phenol soluble products of which 61.4 per cent 
was soluble in chloroform. Of the 3.76 per cent of 
hydrogen absorbed 2.31 per cent was fixed in the 
liquid and solid products. Under similar conditions 
with nitrogen in place of hydrogen only 7.7 per cent 
of the coal was soluble in phenol at the end of the 
experiment. A notable exception is given in the 
experiments of Professor Fierz-David (on cellulose, 
wood, lignin and starch) who found that hydrogen 
pressure had no effect in the preliminary experiments, 
the products being the same as those obtained under 
ordinary conditions. However, with hydrated nickel 
oxide as catalyst, using pressures from 218 atmospheres 
to 245 atmospheres at temperatures of 200-242°C. for 
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reduction of the catalyst, followed by 150-220 atmo- 
spheres at 450-470°C. for the main reaction, he converted 
500 grams of cellulose into a pale mobile liquid tar 
(32 per cent), consisting mainly of phenols and 
alkylfuranes, together with 30 per cent of water 
and 18 per cent gases, leaving a carbonaceous residue 
of only 2 to 5 grams. 

Hydrogen absorption occurred in no case, and 
bierz-David puts forward the view that hydrogen 
and catalyst simply afford a protection from cracking, 
and that the liquefaction in the presence of phenolic 
bodies is merely a case of solution of the coal in the 
liquid, not a genuine liquefaction. This view does 
not coincide with the results obtained by the above- 
cited authorities. Shatwell and Graham in a summary 
of their observations state that “‘ the action of phenol 
or a mineral oil in accelerating liquefaction is not 
clear. . . . In the light of some of the results 
it seems probable that hydrogenation of coal can 
take place in the absence of a liquid medium, but 
that the viscous liquids produced cover the surface 
of the coal particles and prevent further action. The 
presence of the solvent will remove the hydrogenated 
product, thus leaving a new surface exposed to the 
action of the hydrogen.’’ A further discrepancy 
between the results of Shatwell and Graham and 
those of Waterman and Perquin lies in the fact that 
the latter definitely assert that hydrogen is absorbed 
by the meta-cresol they employed, whereas the former 
in a blank experiment found that the hydrogen under 
the conditions they employed had no effect on the 
crystallized phenol used by them. Consequently the 
figures from the meta-cresol experiments give too 
high a value for the amount of gasoline and kerosene 
produced, as this is not derived wholly from the 
coal. It seems that the chemical constitution of the 
coal is altered by heating under pressure in hydrogen. 


Future Possibilities. 


The effect of pressure must, however, determine 
to a very great extent the course of the reaction, 
and a special investigation of ‘‘ Berginization ’’ from 
this standpoint would probably lead to results quite as 
remarkable as some of those obtained by the pioneer of 
‘““ hyper-pressures ”’ in the synthetic ammonia process. 

Every advance in the application of those two 
most potent forces in “‘ Nature’s workshop,’ namely, 
temperature and pressure, brings into everyday use 
processes regarded by former generations as utterly 
impracticable, and the study of chemical changes 
wrought by pressure forms a most promising field for 
fresh achievements in the exploiting of natural resources 
for the pleasure and comfort of the human race. 
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A Visit to the Excavations at Kish, Mesopotamia. 
By L. H. Dudley Buxton, M.A., F.S.A. 


l‘or three years excavations have been proceeding at Kish. The author has lately been working on the site 
with Professor Langdon, and gives an account of the season's work that was concluded last month. 


In the middle of November last year Professor 
Langdon, Mr. Henry Field, and I agreed to meet 
at noon on December 17th outside the Jaffa gate 
at Jerusalem. Field and I were two days early at 
the rendezvous, so we explored Jerusalem, but the 
Professor arrived by train almost on the stroke of time. 
Our destination was Baghdad, and our means of 
transport the desert mail. When we met we found 
the mail waiting for us. The convoy was not made 
up of camels, as I think one member of the party 
dimly hoped, but two Cadillac cars and one Buick. 


A Modern Caravan. 
We were loaded up to the bonnet with our luggage, 
water, and petrol, as we had hundreds of miles to go 
and only two possible refilling points, and when we 
moved off, three passengers in our car, four in the 
other Cadillac and one and the mail bags in the Buick, 
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there seemed room for no more. We started along 
the rcad to Jericho, without thieves and metalled, 
passed Jordan, now quite prosaic (they collect pass- 
ports there), and drove up a wild and terrific gorge 
through the mountains of Moab. 

By nightfall we arrived at Amman, the ancient 
-hiladelphia, where we hoped to sleep; but no 
the order had arrived that we must go on. So after 
dinner we started off into the blue, bumped backwards, 
sideways, up and dcwn, over thirty miles of country 
called by the drivers “the Bay of Biscay ’’— the 


sensations evoked were similar—and out into the 
desert. 

In the grey and ghostly light of dawn we met the 
armoured cars which had come out to police the desert 
all the way from Baghdad. We crossed a great lava 
bed, full of huge basalt boulders and hills and valleys, 
as it was getting light, and stopped for breakfast 
near a shallow lake almost entirely surrounded by 
hills, 165 miles from Jerusalem. Here fortune willed 
that we should begin work in earnest. As I was 
taking a stroll after breakfast I kicked my foot against 
a stone and picked it up; to my surprise it was a 
palaeolithic implement or, at any rate, a flint which 
had been shaped by man thousands of years ago. 
There could be no doubt: flints crack from heat 
and split into a variety of shapes, but if they have 
been struck by man they show a peculiar kind ot 
fracture with a small semi-circular eminence near 
the point where the blow was delivered. This flint 
showed that bulb very clearly. I shouted to Field, 
who became as excited as I was and at every stop for 
meals or punctures—and I say with mixed feelings 
that we had lots of punctures—out we jumped and 
looked for our worked flints, of which we made quite 


a large collection. 


Bare Monotonous Land. 

In the meanwhile we were getting across the desert 
at about thirty miles an hour, following the track 
which the convoys always keep, close to the furrow 
that was originally traced by the R.A.F. to guide 
the planes across the desert. The country is not 
of the type which most of us expect in a desert. There 
are no palm trees, no sand, no rolling dunes, but a bare 
monotonous land with a surface of baked mud relieved 
only by low bushes of camel thorn and, in places after 
the rain, a sort of scanty pasture which satisfies 
camels and some sheep, but otherwise only just shows 
a faint film of green. There is not even “ the shadow 
of a great rock in a weary land’’; just endless monotony, 
varied occasionally by great bands of flint nodules 
which come to the surface at intervals and seemed to 
stretch on either side of the track as far as eye could 
reach. Every time we stopped Field and I looked 
for flints. Curiously enough we never found any 
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traces of human workmanship in those areas where 
natural flint was abundant, but only elsewhere and 
always very locally, though where we did find 
implements they were usually abundant. 

We drove all through the next night, reached the 
Euphrates in the daylight, and drove over the Tigris 
into Baghdad in time for lunch, weary, unshaven, 
covered with desert dust, and very bruised from 
bumping. 

A Romantic Camp. 

Our stay in Baghdad was short, as we had to go 
almost immediately down to Kish, an ancient city 
quite close to Babylon. This time we travelled all 
night by train and next morning got into Ford cars 
and drove out to the site, fifteen miles froin the railway. 
One of our party—Mr. Mackay—had already arrived, 
so everything was ready. Our camp stood underneath 
the shadow of a great temple tower, not the tower of 
Babel itself, but of the same type and visible from 
afar in that flat country. ‘‘ Forty centuries look 
down upon you,’ said Napoleon to his soldiers before 
the battle of the pyramids. I liked to console myself 
with the thought that such diverse personages as 
Abraham, Nebuchadnezzar, and Alexander the Great 
must have seen, if only from a distance, the great 
mound in the shelter of which our camp lay. 

Kish, the city we were to continue excavating, 
to-day presents a series of huge mounds separated 
from one another by stretches of desert or cultivated 
land. Until fifty years ago the very site of it had 
been forgotten and even now, although Professor 
Langdon has been excavating it for three years, there 
is much yet to be uncovered. After the Iraq Govern- 
ment has taken its share for the Museum in Baghdad 
the remainder of the finds are divided equally between 
the University of Oxford and the Field Museum in 
Chicago. So far we have little reason to complain of 
bad luck in the matter of archaeological material 
turned up. 

In former times the city lay on the banks of the 
Euphrates, but long ago the river changed its channel 
and what had formerly been a small village grew 
into the great Babylon we all know, while Kish lan- 
guished ; and after the irrigation system of canals 
which alone can make agriculture possible—had been 
destroyed by Tamerlane, the whole site became 
little more than desert. 

It is interesting to see how, under the new irrigation 
schemes which have been introduced since the war, 
the area of cultivated ground all round Kish is gradually 
increasing once more. 

As the season in Mesopotamia is short we began 
excavation almost immediately; indeed, Mackay, 


we) 
Vi 


before our arrival, had made many arrangements with 
the workmen. They work in gangs ; the man who uses 
the pick is foreman and is responsible for the rest. 
The gang includes two shovelmen and six boys ; the 
latter carry away the earth, as it is excavated, in 
baskets. They are cheerful little beggars and, although 
not as tuneful as the Egyptian boy, are very happy 
in the little catches which they invent and sing as the 
work goes on. Most of these catches are directed 
against the shovelmen, because the more earth the 
latter move the more work for the boys. So they 





WORKMEN CLEARING THE PLANO-CONVEX WALL 
The first wall exposed is seen in the foreground, 
A skeleton was found in the dark hollow on the left 


sing ‘‘ A curse upon the shovelmen,”’ or some will sing 
‘Death to the shovelmen ”’ and the rest will answer 
‘By scorpion bite,’’ repeating the same phrase over 
and over again. Anyone not belonging to the work 
who passes is a fair butt to the boys, and on one 
occasion when a Bedouin passed, with no uncertain 
voice they sang for half an hour, long after the Bedouin 
had gone, ‘‘ Who stole that horse, who stole that 
horse.” 
The Day’s Work. 

The song of the boys was the first thing that greeted 
us every morning as we went down to the work. 
We usually were there about eight, worked till twelve, 
when we went to lunch and the men sat down to a 
frugal lunch of dates and unleavened cakes, then 
started again at two and worked till four when all 
the men came along to the camp for roll call. On 
Thursdays—pay-day— we stopped half an hour earlier 
to allow the men to get home with their money in 
the light. Friday, the Moslem day of prayer, was a 
holiday, and we always worked on Sunday. 

The first site we started upon had already been 
partially excavated last year. The whole of the 
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ground was of an unbroken drab colour and, as the 
buildings had been made with unbaked mud _ bricks 
it was difficult to see where the old walls had been. 
We cleared the whole surface to a depth of about 
ten feet, and in clearing came across a variety of 
objects which satisfied the specialists amongst us. 
[ was interested in bones, and we found a series of 
pottery coffins containing skeletons, usually not very 
well preserved, but sufficient for the main anthro- 
pological measurements to be taken. The Professor 
was mainly interested in recovering the clay tablets 
which in ancient Sumeria took the place of paper. 
We found many of these in spite of the fragility of 
the material, for the clay was dried, not baked. They 
are being read at leisure. 

As soon as sufficient workmen had been collected, 
we started to dig on another site about half a mile to 
the east. The first site dated from the time of 
Nebuchadnezzar, the so-called Neo-Babylonian period, 
and not of special interest at Kish. But the site 
more to the east promised greater things. There 
were a great series of mounds, including one which 
overtopped the rest which seems to have the temple 
tower of an early date. 


Early Discoveries. 


The problem which we set ourselves was to find out 
what was inside these mounds and what was their 
date. In order to discover this we approached the 
mounds from the west, and dug a series of trenches 
directly towards the mound. So long as little was 
found we advanced the trenches, but on the discovery 
of a wall we cleared the whole surface to a depth of 
about ten feet, by the simple process of digging out 
the big buttresses of earth which separated the trenches. 
We found directly between us and the big mound 
a wall of late date, certainly later than the date when 
the mound was built. On clearing farther we found 
a second wall nearer the mound than the first, and 
probably of early Sumerian date, something after 
3000 B.c. It was built of bricks which were flat on 
one side and rounded on the other, known among 
Assyriologists as ‘‘ plano-convex.’’ This wall was 
being cleared when we left Mesopotamia, and it is 
probable that before the season finished the Professor, 
who is in charge of the work, cleared a considerable 
distance into the mound. 

While this excavating which [| have described 
was being done we were fortunate enough to find 
a considerable number of objects, two of them 
being of special interest. The first was a complete 
skeleton, probably about five thousand years old. 
It was perfectly preserved down to the bones of the 


fingers and toes. We had found skulls before and 
fragments of bones, but never anything so complete. 
I spent a dusty and industrious day cleaning it out of 
the dried mud —which was almost as hard as the bones 
themselves — with an old table knife, a scalpel, and a 
fearsome dagger belonging to one of the men (called 
by them a hanja-hanger). The skeleton was that 
of a man of middle height, of slender build, and a very 
long head, in many ways resembling very closely 
his descendants in the same area to-day. 
An Ancient Skeleton. 

I was particularly interested to find this skeleton, 
as when cleaned it may help to throw considerable 
light on the ancient population. We have now about 
forty skulls from Kish. They belong to two clearly 
distinct types; the majority are long and narrow 
like that of the newly-found skeleton. They are of 
the same physical type as the predynastic Egyptians, 
and probably represent the aboriginal type in 
Mesopotamia, although the Semitic invaders who, as 
we know from history, must have invaded the country 
at the end of the third millennium, may have possessed 
the same physical form. The other series of skulls, 
of which we have only found a few at present, are quite 
different. They have short round heads and are 
much more stockily built. One of their most marked 
characters is the form of the eye sockets, which instead 
of being straight as in the long-headed type, are set 
at an angle to one another, the outer ends sloping 
downwards. This type, which Professor Langdon is 
inclined to call Sumerian, belongs to a very different 
group of the human race. Usually known among 
anthropologists as ‘“‘ Armenoid,’’ these peoples seem 
to have originated in central Asia, possibly in the 
neighbourhood of the Aral Sea. In early times they 
began to spread southwards and first appeared in 
Egypt in early dynastic times. They were becoming 
quite common, if we may judge from the number of 
their skulls found in graves, about the time that the 
great pyramids of Gizeh were built. They have gone 
on increasing in numbers till at the present time 
they form the dominant type in much of the Near 
and Middle East. In the neighbourhood of Kish 
itself the old long-headed type is still in the majority, 
but the round-heads are very common. I have 
hardly enough information at present, but I am 
inclined to think that their progress has been one of 
peaceful penetration, possibly with some _ setbacks 
as, while rare in the early tombs, they become more 
common in those of later date, although never so 
abundant even in Babylonian times as they are to-day. 

The other find in the cleared space under the great 
mound was a large vase with a decoration of palm 





lea 
inc 
ani 


fou 
We 
thi 
thi: 


1 
dig 
of ] 
the 
fou 
Lar 
fifte 
the: 
bee 
but 
cha 
800 
true 
pan 
gua 
wit! 
hun 
of 
pic 
dray 
liers 
per 
havi 
ion 
from 
of 
walk 
boug 
a tw 
in oO 
Arab 
spot 
are <¢ 
abov 
made 
Fem: 

anotl 

the 

In 
the 1 
wond 
were 
down 


nd 


of 
es 


ed 
at 
ry 


1g 


rh 





DISCOVERY I 





os) 
NS 





leaves done in paint. The vase was about eighteen 
inches high and, unfortunately, had been broken in 
antiquity, but we managed to get out all the pieces ; 
it is the only vase of this type which has so far been 
found at Kish, and probably is older than 3000 B.c. 
We are hoping that more will turn up, because in the 
third place where we excavated this year nothing but 
this type of pottery was found. 


Towards the Tigris. 


This third site was a remote and difficult place to 
dig. Last year it was reported that unusual types 
of pottery were to be found out in the desert towards 
the Tigris, and Mackay went out to report. He 
found a number of potsherds, and this year Professor 
Langdon decided to excavate there. The place was 
fifteen miles from water. In the old days excavation 
there would have 
been impossible, 
but to-day all is 
changed. Twelve 
good men and 
true, accom - 
panied by a 
guard armed 
with a rifle, a 
hundred rounds 
of ammunition 
picturesquely 
draped in bando- 
liers round his 
person, and 
having a pincush- 
ion appearance 
from the number 
of hangers, swords, etc., which he carried, 
walked over there and built a hut. The Professor 
bought a Ford car and went over there every day 
a twenty-five mile drive with no road—carrying water 
in old kerosene cans, and provisions. Luckily the 
Arabs’ bill of fare is simple. There, in a very ionely 
spot visited only occasionally by wandering shepherds, 
are a series of low mounds, not more than six feet 
above the plain. The one where the finds had been 
made last year was called Bagutheit, the Hill of the 
Female Flea, but the Professor decided to excavate 
another about half a mile away called Jemd-en-Naz’r 

the Hill of Naz’r, a popular local saint. 

In spite of the desolate nature of the place —of which 
the two most striking features were, to the eye, 
wonderful mirages, and, to the nose, a dead camel —there 
were abundant traces that before Tamerlane broke 
down the irrigation ditches the desert was cultivated. 








EARLY SUMERIAN POTS DISCOVERED NEAR KISH 
They probably date from about 3500 B.c. 


The banks of some of the old canals could be seen, 
and on the mounds everywhere there lay broken bits 
of pottery which when reconstructed were strangely 
like the ass’s jaw with which Samson slew the 
Philistines. These were the handles of old sickles. 
We also found the blades, little flakes of flint abou) 
two inches long and half an inch across with the 
edges cut like a saw. These were fastened to the 
sickle with bitumen, and I suppose served to harvest 
the grain reasonably effectively. In any case they 
used a lot of them, for we found numbers of blades 
and handles scattered about. 

When we began to excavate into the mound the 
finds exceeded all our hopes. I think it was on the 
first day that the Professor found no less than five 
complete painted pots* with designs on them that 
looked like some sort of wild fowl with very long legs. 
They were quite 
whole, and form 
the only com- 
plete series of 
unbroken early 
pots which have 
so far been found 
in this part of 
Mesopotamia. 
They probably 
date from about 
3500 ~=~B.c. In 
addition to their 
early date they 
are especially 
interesting 
because they 
resemble the 


[By courtesy of The Times. 


second series of pots which have been excavated at 
Susa. The earlier series are also painted, but are of a 
much finer type of ware. These are still earlier, but as 
yet we have found nothing like them in Mesopotamia. 


Clay Tablets. 


The plan of the buildings at Jemd-en-Naz’r yet 
remains to be disclosed. All that could be seen 
when we left were the low walls of some rooms and 
some passages. Little was left of the walls as they 
were made of unbaked bricks ; those fragments which 
remained had been preserved because the fall of the 
upper parts had formed a protective covering, filling 
in all the rooms and so preventing the lower courses 
of the walls from disintegrating. In addition to these 
pots the Professor found some inscribed clay tablets 


* These pots were the subject of an interesting letter by 
Professor Langdon in The Times of March 1. 
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of great interest. Unlike those at Kish, which were 
written in cuneiform writing, the tablets from Jemd- 
en-Naz’r were made up of a much earlier form of 
writing in which pictographs were used instead of a 
regular alphabet. This find is of particular importance 
in tracing the history of the alphabet, and at present 
the Professor is studying the exact meaning of the 
inscriptions which he has found. 

The work at Kish closed down for the season in 
March, but the things already reported form a happy 
augury for even more important finds. We came 
away very regretfully. On our way we paid a flying 
visit to Ur of the Chaldees, Abraham’s home, and 
saw the great excavations which the British Museum 
and the University of Philadelphia are carrying out 
under Mr. Woolley’s directorship; then we dashed 
back to Jerusalem, this time at greater leisure, as the 
Air Vice-Marshal was kind enough to allow us to 
accompany the armoured car patrol. 


EXCAVATIONS AT CAERLEON. 
FRIENDS of archaeological and classical studies are 
not a little excited at the excavations just begun at 
Caerleon, near Newport, Monmouthshire. The name, 
as perhaps not everyone realizes, is really the old 
sritish (or as we now say the Welsh) form of the 
Latin Castra legionis—‘‘the camp of the legion.”’ 
During the greater part of the Roman occupation of 
this island it was the headquarters of the second 
legion, and for some centuries it was the chief centre of 
government in the west, as Chester was in the north- 
west. Its special attraction lies in the fact that, so far 
as our evidence goes, more than two-thirds of the area 
of the Roman camp has never been touched (save 
by tarmers and other creatures of the field) ; and it is 
the only such area left in the whole of Great Britain of 
which that can be said. Outside the site of the camp 
there are striking remains of an amphitheatre still 
above ground. 

As Caerleon lies on the outskirts of Newport, and 
the land was to be used for building purposes almost 
immediately, Dr. R. E. M. Wheeler, Director of the 
National Museum of Wales, who has already conducted 
many successful excavations, promptly formed a 
committee to undertake the excavation, and their 
appeal for funds appeared just after our March issue 
went to press. In the meanwhile the Daily Mail 
has generously supplied funds to purchase the site of 
the amphitheatre, but a large sum will still be needed 
to make Caerleon yield up to learning all the treasures 
of British and Roman history which it certainly 


contains, and to make sure that no opportunity of 
securing them is lost. Any who care to share the 
duty and pleasure of supporting the excavation should 
send their subscriptions at once to Dr. Wheeler at 
Cardiff. 

 o ©. 








CHAIR OF ARABIC AT CAMBRIDGE. 


THE electors to the Sir Thomas Adams Professorship 
of Arabic at Cambridge have done what they were 
expected to do, and have elected the distinguished 
scholar Dr. R. A. Nicholson, formerly Fellow of 
Trinity College, to the vacant professorship. 

This is one of the oldest Chairs in the university. 
The Lady Margaret, mother of Henry VII, and the 
foundress of Christ’s and St. John’s Colleges, estab- 
lished in 1502 the Lady Margaret’s Chair in Divinity, 
and this was followed up by the five Regius Professor- 
ships founded in 1540 by Henry VIII. For nearly 
a century the university had to get on with the above- 
named six Professors, but in 1632 Mr. Thomas Adams, 
afterwards Sir Thomas Adams, Bart., a draper in the 
City of London, endowed the Professorship with 
£40 a year, which sum is still paid to the university 
by the Drapers’ Company as trustees of the bene- 
faction. In a letter of thanks to the tounder, the 
Vice-Chancellor and Heads of Houses refer to the 
not onely to 


ee 


establishment of the chair as tending 
the advancement of good Literature by bringing to 
light much knowledge which as yet is lockt upp in that 
learned tongue; but also to the good service of the 
King and State in our commerce with those Easterne 
nations, and in God’s good time to the enlarging of 
the borders of the Church, and propagation of Christian 
religion to them who now sitt in darkenesse. 

The newly-elected Professor is a man of profound 
learning, a member of the British Academy, and an 
honorary LL.D. of Aberdeen, in which university his 
father was Professor of Natural History. for some 
time Professor Nicholson was Professor of Persian 
at University College, London. He has edited a 
number of texts and editions, written a literary history 
of the Arabs, and several textbooks. Dr. Nicholson 
has a very cultured pen and his translations of oriental 
literature into English verse are not only accurate 
but are full of grace and beauty. He has made a 
special study of mysticism, on which he has published 
more than one book. He is wrapped up in his work, 
and wisely takes little part in the administration of the 
university, for he is essentially a scholar and has all 
the reserve of a great man of learning. 

A, EB. > 
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The Larvae and Pupae of Mosquitoes. 
By Sir Arthur E. Shipley, G.B.E., F.R.S. 


‘ Then in a wailful choir the small gnats mourn 
Among the river sallows, borne aloft 
Or sinking as the light wind lives or dies.’’ 
Keats. ‘*To Autumn.” 


You can easily see the larvae of gnats or mosquitoes 
with the naked eye, but without a microscope you 
cannot see the details which make these little creatures 
so extraordinarily interesting to watch. The larvae 
of both these insects hang on to the surface film of the 
water in which they live, and are easily frightened 
away from it and sink to the bottom, and both swim 
by means of a waving motion of their body. But the 
waves are short and jerky; they have none of 
the voluptuous appearance of a leech swimming by 
graceful undulations through the water. The larvae 
of Anopheles maculipennis, our commonest mosquito, 
issue from a little floating egg which, when deposited, 
is at first white, but soon darkens until it assumes 
the hue of a highly-polished black surface divided up 
into minute hexagonal areas by almost imperceptible 
ridges. 


Scattered Eggs. 


The egg is boat-shaped and like a boat one end is 
slightly deeper and fuller than the other. Above 
the edge of the boat is a rim of little “ cells ’ which, 
between the end of the first quarter of its length and 
the beginning of the last quarter, are greatly enlarged 
and are full of air. These act as floats and keep the 
egg the right way up. They somewhat resemble 
the floats which run round the edge of a lifeboat. 
The eggs measure from 0.7 to I mm. in length, and 
average about 0.16 mm. in breadth Should the egg 
be in the neighbourhood of a floating leaf or near 
the walls of the containing vessel it will be slightly 
drawn up by capillary action, and then the blunt end 
which contains the head of the larva points downwards ; 
and thus, when hatching takes place the young larva 
is liberated into the water and not into the air. The 
eggs do not form clumps like those of the common 
gnat, but are apt to be scattered, at any rate, in the 
open pools of Great Britain, and may easily be blown 
from one watery home to another The female lays 
some hundred-odd eggs and always in water which 
is rich in vegetable matter ; on this the young larvae 


will feed. They can be kept alive for months in dried 
mud, and can be found in dried-up pools in tropical 
countries. They take two to three days to hatch out, 
the period depending upon the temperature. At the 
end of this time a circular split occurs near the blunt 
end of the egg-shell and a cap falls off, but there is no 
visible constriction at its base as there is in so many 
insect eggs. 
The Young Larva. 


The young larva emerges behind the cap and is at 
first very small, but in all its stages one can distinguish 
between (1) the head; (2) the thorax, ; and (3) the 
abdomen. The number of segments in the thorax 
is three, though they are very much fused together. 
The abdomen shows nine segments, the last of which is 
inconspicuous. The last but one bears the breathing 
spiracles. The head is like a sphere, a portion of 
which on the front and lower side is flattened and 
modified to bear the appendages of the mouth. It is 
of a deep brownish colour, and bears two pairs of eyes 
which are comparatively small. They are quite 
lateral and situate some way from the front, and they 
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LARVA SUSPENDED BENEATH THE SURFACE FILM BY FIVE PAIRS OF 
PALMATE HAIRS MARKED A. 


The surface film is pierced by the spiracle at B. The head is reversed through an 
angle of r90 degrees, and is brushing the lower surface of the surface film with its 
moustaches. The lower figure to the right is an abdominal segment showing the 
position of the palmate hairs. To the left is shown one of these hairs more highly 
magnified. The ** buffer’’ hairs at the hind end of the larva are seen to the left, 


are of two kinds, one compacted of a number of lenses 
forming a circle, the others a number of single lenses 
scattered behind the circle. Between them on the 
upper surface are symmetrically arranged four branch- 
ing hairs like the plumules of a bird. In front of the 
eye is a small prominence which bears the antennae, 
and between the antennae rest six feathered hairs 
placed at regular intervals, which hang over the front 
of the head like a halo. None of the hairs seem to move. 








I40 


The most conspicuous organs in front and on the 
upper side are the so-called moustaches. These are 
a very conspicuous bunch of stout, dark-brown hairs 
spirally arranged and slightly curved. They are as 
closely packed as are those of a shaving-brush, and 
at their base are other small hairs all converging on the 
mouth. These moustaches perform a _ very vital 
part in the life of the larva, for it is they that collect 
the food upon which it lives. They are moved by 
certain stout muscles, and it is very curious to watch 
them, sweeping up all the light organic particles 
which have floated up and are held by the surface film. 
These particles are swept together just beneath the 
surface of the film until, like the whalebone of a whale, 
the moustaches are packed with food. When the 
moustaches are sufficiently charged with nutriment 


they are suddenly folded under and swallowed by the 


mouth. 
The Mouth Appendages. 


We shall return to this method of feeding when 
we have described the mouth appendages. The 
head bears three pairs of appendages. (1) the 
antennae or feelers. These are two-jointed, though 
the first joint is very short and seems to be immovable 
and fixed to the covering of the head, and it may be 
it is a projection of that covering. The second joint 
is long and movable. It bears a few spines and its 
top carries two large spines which can be separated 
from one another and brought together again. On 
the under surface lying on each side of the mouth 
are (2) the mandibles. These are thick and hard 
structures, and are used for biting up and crushing 
the larger pieces of food. (3) Following on these 
is on each side a maxilla which bears a sensory process 
or palp. The maxilla itself is something like a flattened 
pad bearing on its upper surface a number of very 
short hairs, one half pointing one way and the other 
the other way. But both point to an intermediate 
zone in the middle of the pad. The edge of the pad is 
fringed with slightly hooked hairs. Now, when the 
moustache is swallowed into the mouth it is compressed 
between this pad and the upper surface of the mouth, 
and the hairs on the pad act like the projections on 
a carding-brush, combing out from the moustache 
all the organic particles which have been collected there. 

Returning now to the moustaches and their action. 
Normally the larva lies under the surface film with its 
back against the lower surface of this structure. 
In this condition the moustaches and the mandibles 
would naturally be on the lower side pointing towards 
the bottom of the pool. But the moustaches want to 
sweep the organic matter which has floated to the 
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surface and is confined by the lower side of the surface 
film, and in order to allow them to perform their 
proper functions the whole head is turned through 
an angle of 189° so that whilst the dorsal side of the 
body lies uppermost when the larva is feeding, the 
ventral side of the head also lies uppermost. This 
reversal of the head occurs quite suddenly. The whole 
thing revolves with such extraordinary precision that 
you almost expect to hear a click as it comes into 
position. As soon as that is accomplished the brushes 
are bent backwards and inwards, and in this way a 
current is set up, sweeping the suspended food particles 
in convergent curves towards the mouth. The 
moustaches are then bent back either simultaneously 
or singly, and they are frequently swallowed again and 
again, and the movement may be very rapidly repeated 

one hundred and eighty times a minute is recorded. 
The distance to which the currents are set in motion 
by the action of the brushes extends at least twice or 
three times the full length of the larva. The whole 
process is very fascinating to watch under a fairly 
low power of the microscope. 

The food actually consists of particles of Spzrogyra, 
diatoms, and any other minute organisms’ which 
cannot pass through ihe surface film. Occasionally 
a larva attacks decaying leaves of duckweed (Lemna), 
but as a rule the food consists of protozoa and uni- 
cellular algae. The content of the alimentary canal 
is frequently green. At certain times food which 
the larva cannot swallow is brought towards the 
mouth, and after a struggle is rejected. A mouth full 
of food gradually accumulates, and then with a sudden 
gulp is swallowed down into the oesophagus or gullet. 
That the surface film entangles food is shown by the 
fact that some fresh-water snails and certain Turbellaria 
browse over the same area, which as a feeding ground 
is by no means unworthy of notice. 


Thorax and Abdomen. 


Behind the head and separated by the reversible 
neck comes the thorax, which has no marked divisions 
separating the three segments of which it is built up. 
It is decorated with a certain number of feathered 
hairs, and is markedly broader than the other regions 
of the body. Then comes the abdomen of nine 
segments, bearing again numerous feathered hairs. 
The third, fourth, fifth, sixth and seventh segments 
bear a pair of palmate hairs on their upper surface. 
These are like the ribs of an umbrella turned inside 
out, and they play an important part in the life of 
the larva. Each hair has a stalk, and it is these 
palmate hairs that keep the little larva in position 
under the surface film. The larva may suddenly 
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lose its purchase and sink, in which case these palmate 
hairs not infrequently carry a bubble of air to the 
bottom. 

On the eighth abdominal segment lie the external 
openings of the respiratory system, separated by a 
rather complex external skeleton. These spiracles, 
as they are called, pierce the surfa e film and through 
them the tracheae are put into communication with 





FIG. 2. 
PUPA SUSPENDED FROM THE SURFACE FILM BY A PALMATE HAIR. 
The eye, the antennae, some of the mouth parts and the legs can be seen through 
the semi-transparent pupal case. The abdomen is folded under the head and thorax. 
The surface film is pierced by the spiracle at 


the outer air. Occasionally the anterior end of the 
body is twisted round and the larva begins to clean 
with its mouth organs the complex respiratory 
apparatus, which sometimes seems in danger of being 
clogged with debris. When they leave the surface 
film the larvae sink by their own weight, and they 
have to swim back in an eel-like manner to regain 
their normal position. They move tail-forward, and 
the long caudal hairs undoubtedly act as buffers. 


Rate of Development. 


The members of the Culicinae hang on to the surface 
film only by the spiracles which are produced into 
short breathing tubes. The rest of the body hangs 
down at an angle into the water. The larva of Culex 
are more readily frightened than are those of Anopheles, 
and are reluctant to return to the surface when they 
have sunk to the bottom. Having no limbs swimming 
has to be done by the movements of the body, and 
these are such that the common name for the larvae 
is wrigglers. They grow fairly quickly. At birth 
they are 0.9 mm. in length, but by the twelfth day 
they have attained a length of 4.3 mm. They cast 
their skin periodically. When they are full-sized 
they attain a length of about 7 mm. and then they 
usually pupate. But the rate of development is very 
dependant on the temperature, and a few cold days 
retard their growth, and a considerable number of 


larvae perish during the process of development. 
This may be partly due to the natural difficulties of 
moulting or to the destruction by natural enemies. 
Under ordinary conditions very much larger numbers 
of small larvae are found, the small larvae being much 
more abundant than the large ones. Out of a total of 
834 larvae and pupae collected at different times in six 
places in Cambridgeshire 636 were small larvae, and 
only 181 were large, measuring up to 7 mm., and only 
I7 pupae were captured. No doubt a certain number 
eluded capture, but these figures with others tend to 
show that many die off in the early stages of their 
existence. 


The Pupal Stage. 


The larva which is about to become a pupa comes 
to rest. Its thoracic region becomes greatly swollen 
and finally a slit appears in the cuticle, above the 
centre of the upper side of the larval casing, through 
which the pupa gradually issues, leaving behind the 
chitinous appendages of the larva. The young pupa 
measures some 6.5 mm. of which the head and thorax 
occupy about two-thirds. Later their relative sizes 
increase. The whole structure is rather like a tadpole 
if the tail of the tadpole were flattened from above 
downwards and folded along the under side of its 








Fic. 3. 
TWO STAGES OF THE IMAGO EXTRACTING ITSELF FROM THE PUPAI 
CASE. 


The upper figure shows the beginning of the process, the lower shows everything 
extracted but the third pair of legs. The mosquito ts standing on the surface film 
with its front four legs. 
body. Many of the pupal organs are formed during 
the last stage of the larval life. The spiracles now 
lie further forward, and terminate in two trumpet- 
shaped stigmata arising from the anterior upper 
surface. These are the only external openings, for 
the alimentary canal is shut and the whole organism 
“is closed for alteration and repairs.”’ Already in 
the freshly issued pupa the eyes are conspicuous and 
black. The antennae are there, folded backwards. 
The mouth-parts are long and coiled symmetrically 
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and show no relation to the mouth-parts of the larva. 
The legs are apparent and the sex can be already 
determined by the shape and relative size of the 
plates at the hind end of the tail. 

The pupa is suspended on the surface film by two 
pairs of radiating hairs resembling the ribs of an 
umbrella which has been blown inside out. The 
spiracles pierce the surface film. As it grows older 
the pupa darkens, becoming a deep brown or sometimes 
green. 

Until it is about time to give rise to the imago or 
mosquito the pupa floats quietly on the surface until 
disturbed, when it shows considerable activity and, 
indeed, is rather difficult to capture. It darts rapidly 
to the bottom of the vessel in which it is contained, 
and will after a short time rise again passively, it being 
extremely buoyant. After a time, varying from 
three to four days, according to the temperature, 
a split will appear along the top of the head, and from 
this the imago will gradually emerge, dragging the 
head and body slowly out. The legs follow, and 
finally the abdomen is freed, and the newly issued 
insect, often standing on the surface film of the water, 
like St. Peter, slowly stretches its wings and prepares 
for flight. The larvae of gnats (Culex) differ from 
the larvae of mosquitoes (Anopheles) by the fact that 
their spiracle is borne at the end of a long process 
and their body, instead of lying parallel to the surface 


film, hangs at an angle from it. 
A Critical Moment. 


The emergence of the imago is a very dangerous 
operation. The exit of the mosquito is a critical 
moment in its life history, and a large number fail to 
extract themselves from the pupa case. Indeed, the 
birth of the perfect mosquito recalls that of Edward 
Gibbon, who mentions at the beginning of one of the 
drafts of his autobiography “ after nine months of an 
aqueous existence I was painfully transported to the 
outer world.’’ But, of course, the period of incubation 
of a mosquito is far less than that of the author of 
‘ The Decline and Fall of the Roman Empire.”’ The 
first part to emerge is the thorax, and thence onwards 
the animal seems to “ grow’”’ without visible effort 
out of the pupal covering. The abdomen of the pupa 
is now parallel with the surface film of the water. 
Gradually the head and the abdomen emerge and the 
pupal skin remains increasingly filled with air. It ts 
of the utmost importance for it to keep close to the 
surface film, so that the perfect insect may be born 
not into water but into the atmosphere. The head is 
pulled backwards and then upwards and then with 
its mouth-parts, palps and antennae gradually gains 
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freedom. The wings come away easily, but the legs 
present difficulties. The front legs are first freed 
and the tarsal extremities of these now rest upon the 
surface of the water. The abdomen by this time 
becomes completely free, and the tarsal end of the 
second and third pair of legs are withdrawn with 
a rapid succession of short, jerky pulls. The mosquito 
is now freed. It has attained a place in the sun. 
At first it does not seem to think much of it, for it is 
rather tremulous and weak, but soon it fills up its 
trachea with air, the wings become flattened out and 
firm, and it is able to fly away to feed and to seek 
a mate. Reckoning from the moment when the 
thorax first appears the fly usually frees itself, if 
undisturbed, within from five to ten minutes. A 
number, however, die in the first stage from a failure 
to free their head, and they may die during the succeed- 
ing stages by failure to free the abdomen or the legs. 
So violent is the effort to tear the legs loose that not 
infrequently one or two, and in one case three, of the 
legs were left behind in the pupal case. 


The Young Imago. 


The young imago is pale in colour, the thorax 
being a pinkish brown, the abdomen translucent and 
green, the legs pale brown, with characteristic spots 
on the wings which are visible on their dorsal surfaces. 
The abdomen is at first very long, but it soon begins 
to retract, this process being accompanied by the 
expulsion of some clear, glistening, greenish drops. 
Within about five minutes it has assumed its normal 
size, and the perfect insect can fly away in five to ten 
minutes after it has left the pupal case. Before that, 
however, they can only move away by means of their 
legs. If they attempt to fly they frequently fall in 
the water and drown. Ina very short time the young 
mosquito begins to darken, and after two hours or 
more it is normal in its colouration. Should anything 
prevent the insect from extending its limbs during 
the metamorphosis or immediately after it has issued 
from the pupa case, the parts harden and remain 


distorted. 


‘* SEA-WATER AQUARIA.’’ 
THE photographs appearing with Dr. T. A. Stephenson's 
article on “ Private Sea-Water Aquaria’ in the 
February issue were described as reproduced by per- 


mission of IF. Schensky, Helgoland. We are now 


informed that these were taken from a work of the 
latter author entitled “ Tier-und Pflanzenleben der 
Nordsee . . . and published by W. Klinkhardt of 
Leipzig. 
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oS 
— 
“ The Origin of the Great War. 
1€ 
ne NEW FACTS FROM COLONEL HOUSE’S ‘“ PAPERS. ”’ 
he ‘“ One thing I want to make clear that a great many people have talked to me about Lhe United 
th States did everything possible to avert war. If ever a job was done right up to the hilt, it was that.” 
ito WALTER HINES PAGE. 
in. 
- How a_ private American citizen, whose only That House should have succeeded in carrying 
- qualification was that of being ‘‘a personal friend out his peace mission in pre-war Europe was nothing 
nd of the President,’’ succeeded in IgI4 in penetrating short of extraordinary. The free exchange of opinion 
ek kKuropean diplomatic every day becoming more 
he circles and came very near common among statesmen 
if to preventing the Great War was, of course, almost 
A an attempt referred unknown in IoQI4, when 
aes to* by the late Walter , 
.d- — Secret Diplomacy. 
Page, then American 
” Ambassador in London diplomacy was conducted 
ot is now told in full detail with the utmost secrecy 
he in a bookt written by Mr. and hedged about with a 
Charles Seymour, Professor code of etiquette as strict- 
of History in Yale Uni- ly observed as it was tra- 
versity, and based on the ditional ; and the story of 
nat diary and correspondence how an American, known 
nd of the man who achieved by the title of Colonel and 
ots it--Colonel House. With yet holding no military 
“a a bent for politics early rank—a circumstance 
- evidenced by an intense which he had later to 
he interest in the affairs of ‘explain ’’ to one of the 
p> his own State, Texas, military entourage of the 
val Colonel House first became Kaiser himself - succeeded 
—_ acquainted with Woodrow in breaking down _prece- 
a, Wilson in November, IgII, dent in these matters, has 
_ when the future President provided Professor Sey- 
= was Governor of New mour with a theme of 
ing Jersey and the Demo- which he has made _ the 
” cratic Party were looking best possible use. It has 
ing for a suitable candidate, eS cee )«=©6Cobeen said that MHouse’s 
ing and so much in sympathy a aM aa as ged arid oo —— * only ” qualification was 
PRESIDENT WILSON AND COLONEL HOUSE, 1915 =. . 
ed were these two personali- his friendship with 
un ties that a short while only after their first meeting President Wilson, but from the brief excerpts from his 
Wilson remarked: ‘‘ My dear friend, we have known one _ papers here reproduced, and the story of but one of 
another always.’’ In these circumstances it was not his many diplomatic adventures—his interview with 
surprising that their friendship rapidly matured and the Kaiser—it can only be concluded that he was 
developed into so complete a confidence that at every a man of singular personality, and that it was this 
n's turn the President-elect consulted House and, as _ factor which accounted for his unusual success. 
the when selecting the members of his first cabinet, relied The Colonel’s plan was no less remarkable in its 
er- almost entirely on the Colonel’s judgment. American aspect. Even to-day, when economic and 
veel * “ The Life and Letters of Walter Page,” Hendrick (William S0Cial intercourse with Europe is becoming all the 
the Heinemann Ltd.), vol. I, page 270, et seq. time more intimate, the United States appears deter- 
, + ‘‘ The Intimate Papers of Colonel House.’ Arranged as a i a ; ; ata 
det narrative by Charles Seymour, Professor of History at Yale mined not to become involved in foreign political 
ol University. Vol.I: ‘* Behind the Powtical Curtain, 1912-1915. affairs. as the recent debates at Washington on the 
Br eg, eeOm, Neutrality to War, ror5-1917.” (Ernest. ote of adherence to the World Court showed. How 
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closely the interests of America and Europe were 
beginning to be identified, however, was realized in 
some quarters as early as 1905 when President 
Roosevelt took an active, albeit unguessed, part in 
the Anglo-French negotiations on the Moroccan issue 
that led to the Algeciras Conference and thereby 
averted the threat of a European war. 

Like Roosevelt, House was convinced that a 
European war must necessarily attain such proportions 
that every part of the world would be touched by it, 
and realizing, doubtless from his constant visits to 
Europe, how tense was the international situation, 
conceived it to be both the duty and the interest of 
the United States to do all in his power to avert it. 

A Policy of Co-operation. 

Kkyven before the inauguration of President Wilson 
House had planned a policy of co-operation between 
Great Britain, Germany, and his own country, and 
in December, 1913, prior to carrying his scheme into 
effect, he discussed it with Sir William Tyrrell, private 
secretary to Sir Edward (now Lord) Grey, with whom 


he was on intimate terms. ‘I asked him to suggest 


my procedure,’’ House recorded, “and we discussed 
that at length. He thought I should go to Germany 
and see the Kaiser first and afterwards the Ministers of 
Foreign Affairs and Finance. He said I would find 
them responsive to the idea, but that the Minister of 
Marine, von Tirpitz, was a reactionary and largely 
responsible for the present German policy.” Sir 
William went on to assure him that England would 
co-operate with Germany cordially, and had_ been 
ready to do so for a long while. Later House discussed 
his plan with the President, who gave it his warm 
approval, although it appears to have been some 
while even after the war broke out before Wilson 
came to realize how unique was the opportunity that 
his position gave him of acting as conciliator between 
the conflicting interests in Europe. Early in 1914 
it was decided that House should go to Berlin, and 
when he learned the Kaiser’s arrangements for the 
summer from Gerard, the American Ambassador to 
Germany, he determined to visit him at the first 
opportunity, in June of that year. 

It is in disclosing such details as the Kaiser’s plans 
for that eventful summer that the Colonel’s diary 
is of such historical interest. It has been asserted 
that Wilhelm IJ sailed to Norway as a blind to cover 
German war plans, but the theory that his itinerary 
was arranged long before the assassination in Bosnia 
of the Archduke Ferdinand of Austria is confirmed 
by a letter from Gerard to House. This-told him 
that the Kaiser would be in Corfu in the late spring, 
that he would return to Potsdam, go on to Kiel for 


the races, then on a cruise in Norwegian waters, and 
later to his estates on the Rhine. 

How imperative was his peace plan in the light of 
subsequent events House could not have been aware, 
but the following extract from a letter sent to the 
President from Berlin on 29th May, 1914, shows how 
serious in fact was the state of affairs. ‘‘ The situation 
is extraordinary,’ wrote House. “It is militarism 
run stark mad. Unless someone acting for you can 
bring about a different understanding, there is someday 
to be an awful cataclysm.” Not without difficulty 
did Gerard arrange that House should have a 
private talk with the Kaiser. The German Foreign 
Office was perfectly willing that he should have the 
satisfaction of an interview, but insisted that some 
member of the Civil Government must be present. 
House was equally definite that it must be a ¢ete-a-iéte. 
“If that is not possible,’’ he wrote to Gerard, “* then 
please do not bother about it at all.’’ Later he wrote, 
‘It was a bluff on my part but whatever 
the magic influence may have been, it achieved its 
purpose and on Ist June, I914, the unprecedented 
interview was granted. 

Arrived at Potsdam, to which he had been invited 
to luncheon by the Kaiser, this extraordinary American 
found himself discussing his position. “‘ Most of my 
time at luncheon,’’ House recorded, “‘ was used in 
explaining to my neighbours the kind of Colonel I was 

not a real one in the European sense but, as we would 
say in America, a geographical one. My explanation 
finally reached General Falkenhayn’s consciousness, 
but my neighbour from Saxony was hopelessly be- 
fuddled and continued until the last to discuss army 
technique.’’ Afterwards House was received by the 
Kaiser on the terrace, alone, as he had desired, and 
engaged the German monarch, who has _ elsewhere 
been described as “‘ strutting to his doom ”’ in Potsdam, 
in a conversation that might have averted the course 
of history. 

Interview with the Kaiser. 


“ At first I thought | would never get His Majesty 


past his hobbies,’’ House afterwards wrote, “ but 
finally I drew him to the subject I had come to discuss. 

[ found him much less prejudiced and much 
less belligerent than von Tirpitz. He declared he 
wanted peace because it seemed to Germany's interest. 
Germany had been poor, she was now growing rich 
and a few more years of peace would make her so.” 
But how prevalent was the idea that a ring was being 
drawn around Germany is well brought out by the 
further remark of the Kaiser that ‘“‘ she was menaced 
on every side. The bayonets of Europe were directed 
against her.’’ When, however, House went on to 
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explain that there could be no understanding between 
England and Germany while he continued to increase 
his navy, the Kaiser replied that ‘“‘he must have a 
large navy in order to protect Germany’s commerce 
in an adequate way, and one commensurate with 
her growing power and importance.’ He also said 
that it was necessary for Germany to have a navy 
large enough to be able to defend herself against the 
combined efforts of Russia and France, and further, 
that “‘ Great Britain had nothing to fear from Germany, 
and that he personally was a friend of England and 
was doing her incalculable service in holding the 
balance of power against Russia.’’ 

House then told the Kaiser of his mission ; 
thought that an American might be able to compose 
the difficulties and bring about an_ international 
understanding with a view to peace better than any 
European, because of their distrust and dislike for 
one another. ‘ He agreed to this suggestion,’’ House 
recorded. ‘‘ After leaving Germany it was my purpose 
to go directly to England, where I should take the 
matter up with that Government as I had done with 
him. I explained that I expected to feel my way 
cautiously and see what could be accomplished and, 
if he wished it, I could keep him informed. He asked 
me to do this, and said letters would reach him ‘ through 
our friend Zimmermann here in the Foreign Office.’ ”’ 

Prepared for War. 

This conversation illustrates at every turn that 
fear was the dominant factor in Europe in Igf4 
which led to the piling up of “ defensive’ armaments ; 


how he 


and how inevitable war in these circumstances was, 
House may well have concluded from the Kaiser’s 
statement, when the question of the size of his navy 
was raised, that “‘ Our strength les in being always 
prepared for war at a second’s notice. We will not 
resign that advantage and give our enemies time to 
prepare.’ 

Colonel House left for Paris in the evening that 
followed this memorable interview. There he found 
‘discussions impossible, because France was caught 
by a Cabinet crisis,’’ and he made his way to England, 
where he related his plan to Sir Edward Grey, then 
Secretary of State for Foreign Affairs, “I found Sir 
EKdward,’’ he wrote to the President, ‘‘a_ willing 
listener and very frank and sympathetic.”’ Although 
he went on to say that in England he found everything 
-Cluttered up with social affairs’’ and that it was 
‘Impossible to work quickly,’’ House later met the 
Prime Minister, Mr. Asquith (now Lord Oxford), and 
practically every important member of the British 
Government and, as he wrote on 7th July to the 
Kaiser, in accordance with his promise at Potsdam, 
“I am convinced that they desire such an under- 


standing as will lay the foundation for permanent 
peace and security.’’ ‘‘ While much has been accom- 
plished,’’ House continued, “ yet there is something 
still to be desired in order that there may be a better 
medium created for an easy and frank exchange of 
thought and purposes. No one knows better than 
Your Majesty of the unusual ferment that is now 
going on throughout the world, and no one is in so 
fortunate a position to bring about a sane and reason- 
able understanding among the statesmen of the 
western peoples to the end that our civilization may 
continue uninterrupted.” 

By the time this letter reached Germany the Kaiser 
was already on his cruise in Norwegian waters, whence 
he was recalied by the Austrian ultimatum to Serbia 
and the war clouds that immediately gathered. Ina 
reply dated Ist August, Herr Zimmermann stated : 
‘“ The Emperor took note of its contents with the 
greatest interest. Alas, all his strong and _ sincere 
efforts to conserve peace have entirely failed. I am 
afraid that Russia’s procedure will force the old 
world and especially my country in the most terrible 
war! There is no chance now to discuss the possibility 
of an understanding, so much desired, which would 
lay the foundation for permanent peace and security.” 

Thus was the last offer of peace to Germany made 
and rejected. In this instance, House later wrote 
in recording his own views on the causes of the war, 
the Kaiser “‘ thought Germany’s relations with England 
had improved to such an extent that she would not 
back Russia and France to the extent of making war 
on Germany. And he went so far in what might 
be termed ‘ bluff’ that it was impossible at the last 
moment to recede because the situation had gotten 
beyond him.’ 

Years later, in his exile at Doorn, Wilhelm II 
remarked: “‘ The visit of Colonel House to Berlin 
and London in the spring of 1914 almost prevented 
the World War.”’ 


NEW MAGNETIC ALLOYS. 
Two alloys known as “ Permax” and ‘* Permalloy © 
were recently put on the market tor electro- 
magnetic purposes, and M. H. Tscherning has since 
published results of his experiments upon them. 
Permax he finds inferior with regard to permeability, 
although less liable to alter in its magnetic properties 
under rough usage. Both of the specimens he used 
were obtained as strips coiled spirally. The magnetic 
and induction coils were wound on the rings so formed. 
The manufacture of such alloys is a new departure in 
steel-making, and should be the commencement of <a 
whole series of materials specially suited for use in 
electro-magnets. 
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The Month's Wireless Developments. 


TRANSOCEANIC RADIO TELEPHONY. 
By F. H. Masters. 
(Editor of “The Electrician.’’) 
THE wireless event of the past few weeks has 
undoubtedly been the ‘‘ two-way ”’ telephone con- 
versations which took place between a number of 
British newspaper representatives in London and their 
colleagues in New York on Sunday, March 7th. As 
long ago as January, 1923, certain favoured persons 
in this country were given the opportunity of listening 
to telephonic transmission from America, but on that 
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occasion “ one-way’ working only was_ possible, 
communication in the other direction being maintained 
by cable. To achieve this success some interesting 
technical problems have had to be solved, and these 
may be now briefly dealt with. 

In wire telephony the “carrier”’ is a constant 
direct-current upon which the variable current 


generated by the sound oscillations of the voice is 
imposed. The direction of this carrier-current and 
of the voice current imposed upon it is rigidly main- 
tained by the wires connecting the two subscribers. 
One carrier is sufficient for both the transmission 
and reception currents. In radio telephony, on the 
other hand, the wires connecting the two subscribers, 
who are in conversation, are eliminated, their place 
being taken by what is conveniently known as the 
ether ; and the chief difference between wire telephony 
and radio telephony resides fundamentally in the 
difference that exists between a wire and the ether. 
Electrically speaking, the ether is more a condenser 
than a conductor, and it is also a “ one-party ”’ line 
in that everybody is on thesame circuit. It is therefore 
necessary to use different frequencies for transmission 
and reception. 

Every broadcaster knows that at the moment the 
ether is very crowded, and that economy in its use is 
therefore essential. If the ordinary system of wireless 
transmission is used a carrier wave with two side 
bands would be necessary, making a total band of 
6,000 cycles wide. It has, however, been found 
possible to filter out one side band and the carrier, 
and so to reduce the band to a width of 3,000 cycles. 


Widely-Separated Routes. 


While in wire telephony both the transmission and 
reception currents are confined to the narrow field 
surrounding the conductor, in radio telephony it is 
necessary, for the reasons mentioned above, to use 
widely-separated routes for these two purposes and 
to employ different stations for the transmission 
and reception at each end. In the test to which we 
have referred the transmitting station in this country 
was at Rugby and the receiving station at Wroughton, 
near Swindon, while in America the two stations were 
at Rocky Point and Houlton respectively. In each 
case the signals between these places and London 
and New York respectively were conveyed by land 
lines ; and these were combined so that conversation 
could be conducted with an ordinary telephone 
instrument. 

The accompanying diagram shows the arrangement 
used. The principal technical problems in connection 
with commercial radio telephony are to keep the trans- 
mitted and received signals separate, and to maintain 
the received field strength constant by amplification, 
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so that no more of the ether than is necessary is 
occupied. It may be added that the “ carrier current ”’ 
has to be “ re-injected ’’ at the receiving end so that 
the signals can be heard. 

In case any readers of Discovery are interested 
enough to go further into this important question, 
I attach a short bibliography. 


BIBLIOGRAPHY. 
‘“ Carrier Current Telephony and Telegraphy.”’ By E. H. 
Colpilts and O. B. Blackwell. (The Electrician. Vol. 86. 
P. 451 etseq. 15th April, 1921). 
‘‘ Transoceanic Wireless Telephony.’’ By Dr. H. W. Nichols. 
(Journal of the Institution of Electrical Engineers. Vol. 61. 
P. 812, 1923). 


SPRING AND SUMMER TALKS. 


By Edward Liveing, M.A. 
(Manchester Station Director, B.B.C.) 


THE recent inquiries and findings of the Broadcasting 
Committee have served to emphasize facts which had 
already been appreciated in the minds of intellectual 
men and women, and have shown the remarkable 
growth of this great new art and science into one of 
the most powerful social and international forces 
of the day. It may truly be said that a very large 
proportion of the programmes thrown out into the 
ether have an educative value quite apart from those 
particular talks and items which are primarily designed 
for such purposes. It will be my object in these 
monthly notes to make a special point of the many 
interesting talks by well-known masters on _ their 
subject which will be available to listeners, and also 
to say something from time to time about other 
aspects of broadcasting. 

In my article this month I propose to confine my 
remarks to the talks which are to be simultaneously 
broadcast during the session from April to July. 
The talks by well-known critics will be continued 
at 7.10 p.m., those on literary criticism by Mr. Desmond 
McCarthy on alternate Mondays starting from 12th 
April, and those on dramatic criticism by Mr. James 
Agate starting on 5th April, while Mr. G. A. Atkinson's 
reviews of film plays will be given twice a month on 
Thursdays, and Mr. Percy Scholes will speak on music 
in the broadcast programmes and on current music, 
also twice a month, on Fridays. Then there will be 
M. Stephan’s French talks on Tuesdays and regular 
travel talks on Saturdays. Incidentally, the travel 
talks, which are always given by men and women 
who have adventured in the country which they 
describe, have raised a great deal of interest, and have 
enlarged the horizon of those many country listeners 
to whom broadcasting has become available as the 
result of the opening of the High Power Station at 


Daventry. Among the other talks at the 7.20 period 
I would single out one or two of the special series. 
Professor H. H. Swinnerton, who is Professor of 
Geology at Nottingham University College, is down 
for a number of talks entitled ‘“‘ Leaves from the 
Earth’s Diary.’’ Sir W. Bragg is also delivering a new 
series of talks, this time on the subject of ‘‘ Old Trades, 
New Knowledge.’’ These talks, I understand, will 
cover the same ground as those which he gave to 
children at the Royal Institution during the Christmas 
holidays of 1925. ‘‘ The Beliefs of Ancient Egypt ” 
is the title of a series of talks which will be broadcast 
by Professor T. E. Peet, who is the Professor of 
Egyptology at Liverpool University. Among _ his 
many Egyptological activities has been his association 
with the excavation of the ruins at Tel-el-amarna of 
the City of the Sun cult, which was built by 
Akhenaton after his desertion from the worship of the 
old Egyptian gods at Thebes. 

Topical talks figure amongst those to be delivered 
between 7.40 and 8 p.m. on most days of the week, 
while the late evening transmissions contain some 
interesting new features and some very good old ones. 
Among the old ones is the continuation of the series 
of talks by Sir H. Walford Davies on “‘ Music and the 
ordinary listener,’’ and among the new are two series of 
talks alternating with each other on “ Creatures of the 
Past,’’ by Dr. Bather, who is Keeper of Palaeontology 
of the Natural History Museum, South Kensington, 
and on corresponding “ Animals of To-day” by 
Mr. L. T. Mainland. 


Short Stories. 


On Monday nights, at the same time, starting from 
Igth April, listeners will be able to enjoy an innovation, 
for at this period short stories are to be told either by 
their authors or by professional raconteurs. I have 
mentioned that this is an innovation. A few short 
stories have been broadcast before, but only at irregular 
intervals. The art of the short story is now to find 
its place on a more regular basis in broadcasting. 
It is strange how broadcasting has revived many of 
the arts of the past, and in this particular direction 
will bring the story very much back to where it started 
from, namely, when stories were invented to be told 
out loud and not to be read in the pages of a book 
or magazine. 

I hope to be able to say something about the 
technique of the broadcast talk and the broadcast 
short story in my notes for next month. 

May I conclude by saying how glad I am to be able 
to renew my associations with Discovery and its 
readers ? 
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The Discovery Book Club. 


A New Service for Readers. 





More than ever to-day the main concern of the 
student and the scholar is the problems of books. 
Whether for study or research, he is absolutely 
dependent upon them and yet, unlike other aids to 
learning and culture, books become year by year 
more expensive and make an even larger drain on 
incomes that are never excessive. The cost of new 
books is sometimes prohibitive, and the time occupied 
in searching for second-hand books can often be 
ill spared. 

Objects. 

IN keeping with its object of promoting and increasing 
the appreciation of knowledge, Discovery conceives 
it to be its duty to establish an organization to ease 
somewhat this difficult situation. The Discovery 
Book Club, as this enterprise will be called, is a 
co-operative effort to increase the supply of books 
on more reasonable terms than prevail at present. 
For the purposes of the Club, books may be classified 
in three ways : 

Books of which the reader desires to obtain new 
and perfect copies for permanent addition to 
his library ; 

Books required for some special and _ passing 
purpose, which at one time the reader is obliged 
to buy and at another time he wishes to sell. 

Surplus books, of which every serious reader 
accumulates a quantity from time to time. 

It is in connection with the last two classes of books 
that these co-operative arrangements will be most 
appreciated. While there are ample facilities for the 
circulation of popular fiction and _ literature—with 
which the Discovery Book Club will therefore not 
concern itself—every student is faced with the loss 
that always occurs in the haphazard disposal of his 
surplus books. By bringing supply and demand into 
direct relation Discovery will hope to benefit both 
buyer and seller. 

Membership. 

All postal subscribers to Discovery are entitled to 
membership, and can open an account with the Book 
Club on the understanding that bills are payable 
quarterly. 
wanted or for sale, a subscriber automatically opens 
an account with the Club. All trouble in remitting 
cash with each order will thus be avoided, as the Club 


On sending a first notification of books — 


will simply debit the buyer and credit the seller in the 
Club accounts. New books will be charged at the 
published price, post free ; and second-hand books 
at the seller’s price, plus sixpence for expenses. 

All other regular readers of Discovery are also 
entitled to membership, but on the condition that 
every book is paid for in cash at the time of purchase. 


Rules. 


(1) In sending notices of books wanted and for sale 
a member should state that his name 1s already on the 
Discovery postal subscription list, or that he is a regular 
reader of Discovery, or should enclose one year’s 
subscription to Discovery. 

(2) Members undertake in offering books for sale 
that these are in good condition. Damaged or defaced 
copies will not be entertained. In every case the 
price that the member is prepared to pay, or the 
lowest price that he will accept, should be stated. 
In pricing a second-hand book the figure should 
seldom be more than half the published price for 
a book in really good condition ; if old, one quarter 
to one-fifth original price. 

(3) The Club having instructed one member to 
forward a book to another member requiring same, 
it will be deemed that after five days a contract has 
been made, unless within that period the book be 
returned as in an unsatisfactory condition and the 
Club notified accordingly. When a _non-subscriber 
is informed that a book required is at his disposal, 
he will forward payment to the Club, which will then 
instruct the seller to dispatch the book to him. In 
every case cash will then be credited to the seller's 
account, and settlement will be made quarterly by 
the Club. If a book is returned as unsatisfactory, 
the Club will debit the purchaser with a charge of 
sixpence for expenses. 

(4) The Club cannot undertake to enter into corres- 
pondence with members, its business in general being 
conducted on forms, and reserves the absolute right te 
refuse business in such cases as it may deem desirable. 

Lists of books wanted and in exceptional cases of 
books for disposal will be published regularly in 
Discovery. It will greatly assist the efficient working 
of this new service 1f members will endeavour to state 
the name of the author and publisher of a_ book 
whenever they are able to do so. 
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a‘ Book Reviews. 








The Sportsman’s Cookery Book. By Major HuGu POoLLarRbD 
(Country Life, Ltd. 7s. 6d.). 

The intimate influence of conscientious cooking, by rendering 
easy the processes of digestion, promotes the serenity of mind, 
the gvaciousness of thought, and that indulgent view of our neigh- 
bours’ failings which is the only genuine form of optimisin 

JOSEPH CONRAD. 

‘“Good cooking is one of the fine arts, and shares with its 
sister arts the usual measure of national neglect; still, even 
despite this, it is not so cold-shouldered as music or painting, 
and any day you will find more folk in our best restaurants 
than you will in our concert halls.’’ But the highest flights of 
this fine art are only attained by men. The late Downing 
Professor of Law, F. W. Maitland, was an ardent feminist, 
but even he would sometimes be overwhelmed by the claims 
and pretensions of those he supported. I well remember on 
one occasion when some militant lady had demolished one 
position after another which men held, and had proved to her 
own satisfaction how much better everything would be done 
had her sex occupied them, he remarked: ‘‘ Well, when you 
have taken away everything we shall then devote ourselves to 
the one form of art in which man has always been supreme.”’ 
The lady said: ‘‘ And pray what is that?” ‘ The higher 
branches of cooking,”’ replied the Professor. And that was 
the end of the conversation. 

Major Hugh Pollard has produced a valuable and fascinating 
volume, but one, as he admits, not easy to review. He refers 
to those folk who attach more importance to calories and vitamins 
than to flavours and sauces, but you can have a thoroughly 
sound, theoretically ideal food as regards these factors, and yet 
you cannot induce people either to eat it or to assimilate it. 
There must be something attractive about the food or even 
the hungry will reject it. Modern civilized people generally 
eat too much and they have a mixed diet, but it is a curious 
fact that throughout the animal kingdom and throughout 
humanity, where you find a teeming population on a limited 
soil, they are nearly all vegetarians -ior instance, in India 
and in China, where the plains would teem even more were there 
room for greater cultivation. Plant-eating animals usuaily 
live in flocks or herds, but the flesh-eating animals, like the 
carnivora, generally hunt alone or in pairs, and it is the same with 
humanity. The North American Indian, who was essentially 
a hunter, lived in small widely-scattered camps, and this is 
equally true of the modern Esquimaux. Both are very limited 
in numbers and segregated into very small communities. 

Major Pollard has given us a series of recipes for cooking 
game and fish, It is essentially a book for the family of a 
sportsman. He says he had a difficulty in arranging “ the 
order of his going,’’ but as a matter of fact he very wisely begins 
in most instances with the plainest and commonest methods of 
preparing the dish. Before going on to the more elaborate 
treatment of the partridge, he describes the best way of simply 
roasting it, and the same is true of the pheasant. 

He has all sorts of little hints for the gourmet, and recalls 
that Colonel Hawker a century ago advised sportsmen to give 
their cock-pheasants to their friends and keep the hens 
for their own table. Another interesting point he makes is 
that in many cases the natural food of a bird or beast provides 
one of the best and most palatable dressings with which to 


serve it. Cranberries, juniper berries, rowans, water-cress, 


celery, and even shellfish, play an appropriate part as flavouring 
ingredients in dealing with the game and fowls whose food they 
form. He strongly recommends cooking braised pheasants 
with chestnuts. Very properly he deprecates the painful 
effect of cold storage which enables everything out of season 
to be eaten throughout the year. But it slowly and surely 
takes the flavour outa bird. Most of the grouse that are served 
in the London hotels on the 12th August have not arrived in 
aeroplanes from the North, but have been resurrected from 
a cold storage cellar where they have been interred for eight or 
nine months. He gives a list of no less than eleven edible wild 
fowl, but the last three he has not a good word for, and of the 
eleventh, the scaup duck, he records that “‘ it is unbelievably 
bad.”’ 

The Major is great on sauces, and he thinks a delicate palate 
may discriminate with careful thought the ingredients of a new 
seasoning, just as the Imperial Princesses of Japan can detect 
the various concomitants of a scented powder of mixed origin. 
He is very sound on the hare and suggests methods of treating 
the rabbit which, according to him, really make it an extra- 
ordinarily good dish. Amongst animals rarely met with the 
author tells us how to prepare the hedgehog and the ground 
squirrel for the table. Bear paws he regards as a delicacy, 
and hams of the badger cured in a bacon factory furnish a real 
and unusual delicacy. There is no space to deal with fish, in 
which quite properly salmon and trout have the pride of place. 
Here the author lovingly expounds the mysteries of mayonnaise. 
The book ends up with a chapter on the gunroom, which seems 
perhaps a little remote from the two hundred or so recipes which 
form the bulk of the work, but it may be he knows the story of 


‘‘ The grouse and the gunroom’’: if so, he ought to ‘‘ release ”’ 
it. There is an admirable index, and both in the printed page 
and in the binding it is worthy of Country Life, in whose pages 
these chapters first appeared. 


A. &. &. 


The Dawn of European Civilization. By V. GorDOoN CHILDE, 
B.Litt. (Oxon). ‘‘The History of Civilization” Series. Edited 
by C. K. OGpEN, M.A. 
« Co. 1925. 16s. net.). 


(Kegan Paul, Trench, Trubner 


One of the greatest of the disabilities of archaeological study 
in the past, and one indeed which has most effectively militated 
against the spread of general interest in the subject, has been 
the tendency for the results of research from diifterent areas 
and ditferent ages to be presented in watertight compartments. 
The research worker, however wide his knowledge must be of 
necessity for his own purposes, in giving his results to a specialist 
world, may assume much. Such correlations with results from 
other areas as he may put forward are apt to be confined to 
specific points, to the neglect of broader aspects. The study of 
the palaeolithic period in prehistoric archaeology has perhaps 
been the most free from this fault ; the material is more readily 
grasped as a whole; but in the periods immediately succeeding 
the palaeolithic—the epipalaeolithic, the neolithic, and early 
bronze—it has been the most apparent, and has been to the 
vreatest disadvantage of the less advanced student and that 
much overworked person, the general reader. It is as an attempt 
to meet their needs that much gratitude is due to Mr. Childe 
for this study of early civilization in Europe. 

It would, however, give an erroneous impression of Mr. 
Childe’s work if it were suggested that the only merit of his 
book is to give a summary, however able, of the present state 
of our knowledge of the prehistory of Europe as based upon 


the results ot other workers. In addition to an extensive and 
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accurate acquaintance with the results of archaeological research 
by workers in this country and on the Continent, which are 
here submitted to an acute and critical examination, Mr. Childe 
has a knowledge of the prehistoric culture of Eastern Central 
Europe which, in this country at any rate, is almost unrivalled. 
It has enabled him to handle the data with an originality in 
point of view and to contribute materially to our knowledge 
of the probable course of the ebb and flow of racial movement 
in the more obscure periods of early culture. For confirmation of 
these general statements the reader may be referred in particular 
to the chapters which deal with the people of the Steppes, the 
agriculturists of the black earth region—as Mr. Childe calls it, 
that is, of the Ukraine, Eastern Galicia and Roumania, and 
the civilization of the Danube. 

In general plan Mr. Childe’s method is chronological. He 
begins with the very difficult period known as transitional or 
epipalaeolithic, which he characterizes as that of the survival 
of the food gatherers, covering the Tardenoisian-Azilian-Magle- 
mose phase and the Ertbolle-Campignian phases. It is of no 
small interest to note that on the whole Mr. Childe sums up 
against the more generally prevalent theory that the axe and 
the sporadic round-headed type of skull, of the period regarded 
as precursor of the neolithic culture, are an introduction ab 
extva and represent an incursion from either Asia or Africa. 

From these early and at present obscure beginnings Mr. 
Childe passes to an able survey of material from the excavations 
by Sir Arthur Evans and members of the various schools of 
archaeology in Crete—the first manifestation of the European 
spirit—the Islands of the Aegean, Troy, and continental Greece, 
with the extensions of this cultural line of development to 
Sicily, South Italy, and the Western Mediterranean. He then 
passes to the Balkans and Central Europe as already mentioned, 
and thence to Scandinavia where he sees a meeting-place of 
West and East. The civilization of the lake dwellings and 
the culture of the southern Alpine slopes with that peculiar 
development of the lake-dwelling type which finds expression 
in the civilization of the terramare of Northern Italy, and con- 
cludes with a survey of the megalithic culture and the specific 
developments of the Atlantic seaboard. 

Such a brief summary as the above does less than justice 
to Mr. Childe’s wide range of knowledge and his critical handling 
of the many difficult problems which arise in the course of his 
survey. It may, however, serve as some inadequate indication 
of the importance as well as the comprehensive nature of his 


work. 


Metallurgy and tits Infiuence on Modern Progress. By SIR 
ROBERT A. HADFIELD, Bart., D.S.C., F.R.S. (Chapman & 
Hall. 25s. net). 

The title of this book suggests a wider scope than the contents 
actually warrant, for the author has confined the book to a 
consideration of iron, coal, and steel, and deals only with other 
metals when in association with iron. Beginning with an historical 
survey, due homage is paid to the seventeenth-century workers 
and the birth of steam power. The progres; of the present 
century and the influence of pure research on applied industry 
is astonishingly well expressed, and is a valuable lesson to those 
who preach a narrow creed of specialism. 

The most interesting portion of the book is perhaps the 
author’s account of the development of modern alloy steels. 
Sir Robert Hadfield is admittedly the foremost authority on the 
subject, but he also possesses the gift of presenting a clear 
narrative free from technicalities. His story of the discovery of 
manganese steel is one of the epics of industrial research. What 


manganese steel is to the shipbuilder and armourer, silicon 
steel is to the electrical engineer. Very ample acknowledgment 
is given to the many scientific workers who have contributed to 
our knowledge of this subject. The book is well and abundantly 
illustrated, and the photographs of the micro-structure of steels 
are beautifully reproduced. 

The concluding section of the book is devoted to a study of 
the interdependence of education and research, and is inclined 
to stress the need for a higher representation of science and 
technology in the universities. This will not be a point of view 
which will find sympathy among those who claim that our 
provincial universities are often technical high schools rather 
than seats of learning, but it is a far more promising point of 
view than that held by many princes of industry who openly 
hold all universities to be useless. 

Sir Robert Hadfield’s book will be read with interest by all, 
for it is one of the best books for giving the student an idea of 
the actual application of scientific knowledge to the needs of an 


industry. T. M. B 


The Chain of Life. By LucRETIA PERRY OSBORN. (Charles 
Scribner’s Sons. 10s. 6d. net). 

The attack on the evolutionary theory in America has led 
to a wide publication of books embodying in popular form 
the moderate opinion generally held by educated people here. 
It is a little difficult for us to realize that the innocuous tenets of 
our Children’s Encyclopaedia are looked on as threats to revealed 
religion in the United States. Mrs. Osborn, who is the wife of 
Professor Henry [airfield Osborn, has brought out this book 
not as a polemic in the evolution controversy, but in order to 
give the general reader access to facts usually buried in textbooks. 
The book details the processes of evolution as we know them, 
and treats to some extent of our theories of the cause of evolution 
and what we consider possible origins of life. The usual field of 
fact is covered, but the chain of argument is well put together, 
and the book should be really useful in its particular field of 
appeal to the not too well-informed layman or the religious 


doctrinaire. 


Enemies of Timber. By ERNEST G. BLAKE, M.R.S.I. (Chapman 
& Hall. 12s. 6d. net). 

The two main enemies of timber are dry rot and the death- 
watch beetle. The pioneer work of the late Dr. H. Maxwell 
Lefroy has done so much to awaken the country at large to the 
menace to our buildings, that we may deem that particular 
peril over. The past cannot be mended, but the danger is 
known, the Churches and the architects awake and the Society 
of Antiquaries functions as an advisory body whence all infor- 
mation on the latest and cheapest methods of attack can be 
obtained. 

The fungi are less generally understood, though here again 
an appeal to mycologists brings the latest knowledge and in the 
end it is a builder’s job. The author has brought together in 
this volume a general survey of the enemies of timber— in houses, 
and the methods of counter-attack and salvation. The book 
embodies much of the already published work of scientific 
research workers, and will supplement the literature of the 
subject. T. M. 
Textbook of Palaeontology. Vol. III.: ‘‘ Mammalia.”” By 

KARL A. VON ZITTEL. Revised by MAx ScHLOsSER, Ph.D. 
Translated and revised by SIR ARTHUR SMITH WOODWARD, 
F.R.S. (Macmillan & Co. 25s. net). 

Von Zittel is an old book, but like many old books it is so 

sound and so thorough that as a standard it will be long before 
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it is superseded or outclassed. This, the third volume of the 
third edition, has perhaps needed more revision than any 
other, for modern discoveries have very much enlarged our 
knowledge of fossil mammalia and it has of necessity to include 
the rather wide development of our knowledge of fossil man. 
Sir Arthur Smith Woodward, who took up the task of revision 
after the death of the late Dr. Charles Eastman, has done this 
well and has condensed the section on Bimana to a marvel of 
accurate compactitude. The Taungs skull recently found 
in South Africa is classed among the anthropoid. 
exercises in Practical Physics. By Str A. SCHUSTER, F.R.S., 
and C. H. Lees, F.R.S. (Cambridge University Press. 
12s. 6d. net). 

This fifth and revised edition of this well-known textbook 
has been brought up-to-date by the elimination of certain 
experiments now usually taken in the Intermediate and a general 
levelling to the recognized Pass Degree standard. It is, however, 
valuable outside its particular purpose as an examination 
manual, for it is a useful book which bridges the gap between the 
elementary manual and the advanced specialist work. It 
often happens that the medical man, the engineer, or other 
worker, has to turn back to experimental physical laboratory 
methods when following out a line of research involving apparatus 
and instruments familiar to the physicist, but not familiar to 
the specialist in other branches. The clarity of exposition 
in this book of exercises is so marked that it is a valuable practical 
book for these outworkers, and worth a permanent place on 
the shelves of others than the students of the purely science 
J. D. B. 
A System of Physical Chemistry. Vol. If. : ‘“‘ Thermo-dynamics.’ 

By Wan. C. McLewts, M.A., D.Sc. (Longmans, Green 
& Co. 15s. net). 

The fourth edition of this valuable series has been brought 
up to date and strengthened in many respects by being brought 
into line with modern chemical theory. Thermo-dynamics 
is a rather forbidding subject usually ignored by the chemist 
until a failure to make theoretical ends meet involves a con- 
sideration of the problem from this physical rather than chemi: a! 
standpoint. The account of photo-chemical action is somewhat 
meagre and behind the times, and a work such as this, which is 
an accepted authority for advanced students, does not benefit 
by neglecting an important, if as yet not entirely acceptable 
hypothesis such as Einstein’s theorem of photo-chemical 


courses. 


’ 


equivalents. 
i:lementary Inorganic Chemtstry for Schools. By F. W. HonvaeEs, 
B.Sc., F.C.S. (Longmans, Green & Co. 3s. 6d.) 

The modern advance in education has led to a general shift of 
’ year or more, so that the junior standard of scientific education 
now is comparable with that of an older standard of a decade 
ago. This involves a simplification of courses originally framed 
for the needs of an older type of student in order to suit younger 
minds. This book is essentially a classbook rather than a 
practical laboratory manual, and covers the ground up to 
Matriculation standard. The book is well illustrated and 
contains a summary of examination questions and a useful 
appendix of demonstration notes. 
(Published 


by the Society. 7s. 6d. net). 

The Photomicrographic Society should be better known 
than it is, for sooner or later every microscopist who uses his 
instruments for serious work is faced with the need tor recording 
results. Photography is the modern way and, indeed, without 
photography work in the ultra-violet end of the spectrum is 


impossible. We may assert that the future development of 
the microscope as a scientific instrument is so wedded to micro 
photography that the present divorce between the Royal 
Microscopical Society and the -Photomicrographic Society 
is both unnecessary and to be deplored. The younger society 
has, however, several advantages which are worth noting. 
[It is not overshadowed by that representation of trade interests 
which have so seriously attected the reputation of the R.M.S., 
and it is effective in mutual help and advice with “‘ members’ 
evenings ’’’ rather than long papers couched in pseudo-scientific 
jargon. It is a live organization, the subscription is low—hal! 
a guinea a session —and it deserves more support. 

The 1924 number of the Journal contains several excellent 
and practical articles of which the better are by I. Martin 
Duncan and FE. Cusner. Mr. Duncan Reid’s article on Exposure 
in Photomicrography could, with advantage, have been con- 
densed and clarified. Mr. |]. H. Pledge on light filters has made 
a rather too extensive use of Wratten particulars. We should 
have preferred to have heard rather more about filters of more 
recent type. A number of the dves made since the war function 
excellently, and there is room for fresh spectrographic schedules 
and information on the newer developments. 


Practical Methods in Microscopy. By CHARLES H. CLARK, 
A.M., D.Se. (Harrap & Co. tos. 6d. net). 

This well-known book, now in its fifth edition, has been 
expanded and brought more into line with modern laboratory 
and classroom needs. It is not exhaustive and omits various 
essentials such as microtome knife-sharpening and other points 
which every student should know. In general it may be said 
to cover in one volume a great deal of sound practical working 
methods. It is pleasantly free from new formulae and complex 
staining methods, but is not perhaps as simplified as some 
of the latest European methods. The illustrations are mostly 
confined to apparatus of .\merican manufacture, and are limited 
in scope. The space accorded to dark-ground condensers is 
very limited, and the ultra microscope is only mentioned. 
lar too much space is accorded to primitive methods of micro- 
photography. 

The Fight against Infection. By G. FE. F. StamMMeErs, O.B.E, 
(Faber & Gwyer. 2s. 6d. net). 

The spread of modern elementary scientific knowledge has 
familiarized the multitude with the elements of the mechanism 
of disease dissemination. It is unfortunate that the outstanding 
examples are tropical. Malaria, plague, hookworm and sleeping 
sickness are excellent examples, but measles, scarlet fever and 
influenza are the pestilences which occur in the ordinary run of 
home life. The excellent little book on home nursing in this 
series led one to hope that infection might be treated in this 
series from the domestic rather than the imperial standpoint. 
The author gives a clear and simple account of the development 
of modern knowledge concerning infection, but the bulk of the 
book deals with communicable disease of the tropics. This 
knowledge is useful, but it is in danger of being over-stressed 
while the unconquered fastnesses of our Own minor but dis- 
tressing ills are neglected by the medical publicist. 

The Classification of Flowering Plants. Vol. IL: ‘‘ Dicotyledons.’ 
By A. B. RENDLE, M.A., D.Sc., F.R.S., P.L.S. (Cambridge 
University Press. 1925. 30s. net.). 

All students of botany will welcome the second volume of Dr. 
Rendle’s ‘‘ Classification of lowering Plants’’—-which has been 
long awaited, for the first volume appeared in tgo04 and this 
second volume would, but for the war, have been published in 1914. 

The classification follows the main lines set out by Engler 
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detail, 
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Monochlamydeae The 
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‘“ Mono- 
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Diapetalae. natural 
dit'crentiation of the structure of the flower, and Dr. 
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maintain the grade of 
with the Caryophyllaceae and the strange parasitic members of 
the Aristolochiaceae ; for although it contains several apparently 
isolated groups the author is inclined to consider that its members 
are more likely to be survivals of extinct groups than degenerate 
forms of modern, highly differentiated types of flowering plants. 
But the difficulty—which is not peculiar to botany—of dis- 
tinguishing between the primitive and the degenerate admittedly 
makes the first part of the classification less satisfactory than 
the rest 

The object of botanical classification is not simply to arrange 
the orders of plants in pigeon holes for convenience of reference 
it will be remembered that 


and identification as Linnzus did 


his classification was frankly artificial, and that he was at work 


at the time of his death upon a natural system which would 
have replaced it), but to trace out a family tree in which the 
plants shall be arranged according to their consanguinity and 
the order of their evolution. The means of securing this 1 l:al 
end are difficult to find ; 
provide the discriminating test of near or distant relationship, 
but meanwhile our classification is based upon morphological 
characters. And if the student is sometimes impatient of the 
minuteness or obscurity of the characters which are chosen as 
the guides to classification, let him read through these volumes 
of Dr. Rendle’s and note how these trivial anatomical details 
give the clue to family relationships which are often obscured by 
changes of habitat or the various needs of adaptation. 

Dr. Rendle’s work is indispensable to all teachers of botany, 
and to all students whose interest leads them beyond the mere 
acceptance of a formal classification. The text is plentifully 
illustrated with excellent drawings, and although the material 
of study is mainly morphological the relation between structure 
and function is kept always in view, especially in the adaptation 
of the flower to its insect visitors. 


one day, perhaps, chemistry will 
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